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DELUGE OF OIL HIGHLIGHTS RESEARCH AND 
TECHNOLOGY NEEDS FOR EFFECTIVE 
CLEANUP OF OIL SPILLS 


WEDNESDAY, JUNE 9, 2010 

House of Representatives, 
Subcommittee on Energy and Environment 
Committee on Science and Technology 

Washington, DC. 

The Subcommittee met, pursuant to call, at 10:04 a.m., in Room 
2318 of the Rayburn House Office Building, Hon. Brian Baird 
[Chairman of the Subcommittee] presiding. 
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HEAHING CHARTER 

COMMITTEE ON SCIENCE AND TECHNOLOGY 
SUBCOMMITTEE ON ENERGY AND ENVIRONMENT 
U.S. HOUSE OF REPRESENTATIVES 

Deluge of Oil Highlights Research and 
Technology Needs for Oil Recovery and 
Effective Cleanup of Oil Spills 

WEDNESDAY, JUNE 9, 2010 

io:oo A.M.-i2:oo p.m. 

2318 RAYBURN HOUSE OFFICE BUILDING 


Purpose 

On Wednesday, June 9, 2010 the House Committee on Science and Technology, 
Subcommittee on Energy and Environment will hold a hearing entitled “Deluge of 
Oil Highlights Researeh and Technology Needs for Oil Recovery and Effec- 
tive Cleanup of Oil Spills.” The purpose of this hearing is to explore the research, 
development, and technology needs for the recovery of oil and effective cleanup of 
oil spills. The Committee will examine Federal agency roles in oil spill response re- 
search, the activities and programs Federal agencies have pursued since the passage 
of the Oil Pollution Act of 1990, the current gaps in spill response research and 
technology development, and what is needed to improve the coordinated Federal re- 
sponse going forward. 

In addition, the Committee seeks to understand how oil interacts with the natural 
environment, the extent to which oil can be bioremediated through natural proc- 
esses, the ecosystem effect(s) of chemically dispersed oil and of natural biodegrada- 
tion, and the effectiveness of currently deployed technologies such as booms, skim- 
mers, and in situ burns. The Committee also seeks to identify the barriers to the 
development and use of transformational technologies for oil spill cleanup. 

Witnesses 

Panel I 

• Mr. Douglas R. Helton, Incident Operations Coordinator, Office of Response 
and Restoration, National Oceanic and Atmospheric Administration (NOAA), 
U.S. Department of Commerce. 

• Captain Anthony Lloyd, Chief, Office of Incident Management and Pre- 
paredness, United States Coast Guard. 

• Ms. Sharon Buffington, Chief, Engineering and Research Branch, Offshore 
Energy and Minerals Management, Minerals Management Service (MMS), 
U.S. Department of the Interior. 

• Dr. Albert Venosa, Director, Land Remediation and Pollution Control Divi- 
sion, National Risk Management Research Laboratory, Office of Research and 
Development (ORD), U.S. Environmental Protection Agency (EPA). 

Panel II 

• Dr. Jeffrey Short, Pacific Science Director for Oceana. Dr. Short was the 
lead government chemist for the natural resource damage assessment and 
restoration of the Exxon Valdez oil spill and led numerous studies on the dis- 
tribution, persistence, and effects of the oil. 

• Dr. Samantha Joye, Professor of Marine Sciences, University of Georgia. 
Dr. Joye studies the biogeochemical cycling of nutrients and organic materials 
in coastal environments, ecosystem and geochemical modeling, and microbial 
ecology. She has been aboard the Walton Smith research vessel in the Gulf 
of Mexico as a member of a multidisciplinary science team, whose objectives 
are to conduct a comprehensive study of the deepwater plumes, including the 
plume’s distribution, microbial activity, and geochemical constituents. 
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• Dr. Richard Haut, Senior Research Scientist, Houston Advanced Research 
Center. HARC is a non-profit based in the Woodlands, Texas that is dedicated 
to improving human and ecosystem well-being through the application of sus- 
tainability science and principles of sustainable development. Dr. Haut serves 
as the team lead for the Environmentally Friendly Drilling program. 

• Dr. Nancy Kinner, Professor of Civil and Environmental Engineering, Uni- 
versity of New Hampshire and Co-Director of the Coastal Response Research 
Center (CRRC). CRRC is a partnership between NOAA’s Office of Response 
and Restoration (ORR) and the University of New Hampshire. Dr. Kinner is 
a Response Technology Engineer who works to transform research results 
into practice and conducts research on bioremediation of contaminated sub- 
surface environments. 

• Mr. Kevin Costner, Partner, Ocean Therapy Solutions (OTS). Mr. Costner’s 
firm developed a device that separates oil from water that is currently being 
tested by BP in the Gulf of Mexico. 

Background 

Oil spills are reported every day in the United States. Few spills are environ- 
mental disasters of national or global significance; most of the three million gallons 
of oiU that is spilled into U.S. waters each year goes unnoticed by the public. Re- 
gardless of the level of public awareness in each case, natural resources such as 
fish, corals, marine mammals, sea turtles, birds, beaches, coastal habitats, and 
water quality are often negatively affected, as are the businesses and industries 
which depend on the immediate and long-term health of these resources. 

The United States has incorporated lessons learned from past spills into Federal 
law^ and relevant response readiness practices. We now have response tools and 
trained personnel at ports and aboard vessels across the nation. Oil recovery and 
clean up techniques, including in situ burns, chemical dispersants, skimmers, and 
floating oil-capturing barriers called “booms” have changed little since the Exxon 
Valdez oil spill of 1989. 

Learning from the Past 

The Exxon Valdez oil spill occurred in Prince William Sound, Alaska on March 
24, 1989, when the Exxon Valdez oil tanker hit Bligh Reef and spilled at least 11 
million gallons of crude oil, which eventually covered 1,300 miles of coastline® and 
11,000 square miles of ocean.'^ The Exxon Valdez oil spill is considered to be one 
of the most devastating human-caused environmental disasters in U.S. history.® 

The Exxon Valdez spill became a learning opportunity for spill responders and sci- 
entists from industry, government, academia, and the private sector. For example, 
although over 10,000 people contributed to the recovery effort, standard response 
technologies were largely ineffective due to weather conditions and properties of the 
spilled oil and the local environment. Response equipment was in short supply and 
inaccessible, and the remote location of the spill (accessible only by helicopter, plane 
and boat) strained government and industry response efforts. In addition to these 
constraints, the predominant scientific advice and public pressure at the time was 
to clean up one-hundred percent of the oil, which in some cases had adverse con- 
sequences. For example, shoreline cleanup methods such as the application of high- 
pressure hot water displaced and destroyed microbial populations; many of these or- 
ganisms are the basis of the coastal marine food chain, and others (certain bacteria 
and fungi) are capable of facilitating the biodegradation of oil. 

Despite the magnitude of the cleanup response, oil from the Exxon Valdez spill 
has left a lasting impact on Prince William Sound. Less than 10% of the oil was 
recovered from this spill, and a NOAA study determined that as of early 2007, more 


1 Oil and refined petroleum product 

2 The Federal Government’s oil spill response framework is found in the National Contingency 
Plan (40 CFR Part 300). Congress first established the National Oil and Hazardous Substances 
Pollution Contingency Plan (NCP) in 1968, after U.S. policymakers observed the response to a 
37-million-gallon oil tanker spill (Torrey Canyon) off the coast of England. Subsequent laws have 
amended the NCP, including the Clean Water Act in 1972; the Comprehensive Environmental 
Response, Compensation, and Liability Act (CERCLA or Superfund) in 1980; and the Oil Pollu- 
tion Act (OPA) in 1990. 

® Questions and Answers. Exxon Valdez Oil Spill Trustee Council. http: / / 
www.evostc.state.ak.us Accessed 05 June 2010. 

’^The Exxon Valdez Spill is All Around Us. March 2009. Wired Science, http:! ! 
www.wired.com I wiredscience 1 2009 1 03 1 valdezlegacy I Accessed 05 June 2010. 

®Oil Spill Facts. Exxon Valdez Oil Spill Trustee Council, http:! I www.evostc.state.ak.us 
Accessed 07 June 2010. 
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than 26,000 gallons of oil remained in the sandy soil of the contaminated shoreline, 
declining at a rate of less than 4% per year. ® In addition to the long term ecological 
consequences of the Exxon Valdez oil spill, some important commercial fisheries 
have yet to recover in the region.'^ 

Legislative Response 

The Oil Pollution Act (OPA) was signed into law, P.L. 101-380 (8-18-1990), in 
August 1990, largely in response to rising public concern following the Exxon Valdez 
oil spill. The intent of OPA was to improve the nation’s ability to prevent and re- 
spond to oil spills by establishing provisions that expand the Federal Government’s 
ability, and provide the funding and resources necessary, to respond to oil spills. In 
addition, OPA created the national Oil Spill Liability Trust Fund, which is available 
to provide up to one billion dollars per spill incident. 

OPA also mandated new requirements for contingency planning both by govern- 
ment and industry. The National Oil and Hazardous Substances Pollution Contin- 
gency Plan (NCP)® was expanded under OPA in a three-tiered approach: the Fed- 
eral Government is required to direct all public and private response efforts for cer- 
tain types of spill events; Area Committees — composed of Federal, state, and local 
government officials — must develop detailed, location-specific Area Contingency 
Plans; and owners or operators of vessels and certain facilities that pose a serious 
threat to the environment must prepare their own Facility Response Plans. Lastly, 
OPA increased penalties for regulatory noncompliance, broadened the response and 
enforcement authorities of the Federal Government, and preserved State authority 
to establish law governing oil spill prevention and response. 

Key Provisions of the Oil Pollution Act for Oil Spill Response and Cleanup 

• Section 4202 Strengthens planning and prevention activities by: (1) pro- 
viding for the establishment of spill contingency plans for all areas of the 
United States; (2) mandating the development of response plans for indi- 
vidual tank vessels and certain facilities for responding to a worst case dis- 
charge or a substantial threat of such a discharge; and (3) providing require- 
ments for spill removal equipment and periodic inspections. 

o The planning and prevention activities conducted under this provision 
enables and guides the on-site response to the BP Deepwater Horizon oil 
spill in the Gulf of Mexico. 

• Section 2761 Establishes an Interagency Coordinating Committee on Oil Pol- 
lution Research (hereafter, “Interagency Committee”) to coordinate a com- 
prehensive program of oil pollution research, technology development, and 
demonstration among the Federal agencies, in cooperation and coordination 
with industry, universities, research institutions, state governments, and 
other nations, as appropriate, and to foster cost-effective research mecha- 
nisms, including the joint funding of research. Fourteen Federal partners are 
named as members of the Interagency Committee, and a representative of the 
Coast Guard serves as Chairman. 

This program provides for research, development, and demonstration of new or 
improved technologies which are effective in preventing or mitigating oil discharges 
and which protect the environment, including oil pollution technology evaluation, oil 
pollution effects research, marine simulation research, demonstration projects, simu- 
lated environmental testing, and regional research programs. In carrying out the re- 
gional research programs, the members of the Interagency Committee may enter 
into contracts and cooperative agreements and make grants to universities, research 
institutions, and other relevant entities in order to address regional research and 
technology needs. 


® Short JW, Irvine GV, Mann DH, Maselko JM, Pella JJ, Lindeberg MR, Payne JR, Driskell 
WB, and Rice SD. 2007. Slightly weathered Exxon Valdez oil persists in Gulf of Alaska beach 
sediments after 16 years. Environmental Science and Technology. 41: 1245—1250. 

Brown ED, Norcross BL, and Short JW. 1996a. An introduction to studies on the effects of 
the Exxon Valdez oil spill on early life history stages of Pacific herring, Clupea pallasi, in Prince 
William Sound, Alaska. Canadian Journal of Fisheries and Aquatic Science 53: 2337—2342. 

®The NCP provisions specific to oil spill response are codified in 40 C.F.R. Part 300, Subpart 
D. As the primary response authority in coastal waters, the U.S. Coast Guard On-Scene Coordi- 
nator (OSC) has the ultimate authority to ensure that an oil spill is effectively removed and 
actions are taken to prevent further discharge from the source. The OSC is broadly empowered 
to direct and coordinate all response and recovery activities of Federal, state, local and private 
entities (including the responsible party), and will draw on resources available through the ap- 
propriate Area Contingency Plans and Regional Response Teams. 
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o The Interagency Committee produced the first Oil Pollution Research 
and Technology Plan in 1992 and, after consulting with the National 
Academy of Sciences, submitted a second plan in 1997. The plans identi- 
fied and prioritized twenty research and development program areas. 
These areas focused on spill prevention; spill response planning, training, 
and management; spill countermeasures and cleanup; fate and transport; 
and effects, monitoring, and restoration. The plans also assigned research 
and development focus areas to ten member agencies. The plan was last 
updated in 1997. 

o Despite the Interagency Committee’s detailed research plan, only modest 
technological advances have been made in oil spill cleanup technology 
since 1990. For example, the Interagency Committee reported that, as 
late as 1997, “most of the technology and information gaps of 1990 re- 
main,” due to a failure to appropriate sufficient funds for oil pollution 
technology programs.^ 

o Of the fourteen members of the Interagency Committee, NOAA, EPA, 
MMS, and the Coast Guard have conducted the majority of oil pollution 
research. Funding levels have been far lower than the $28 million per 
year originally authorized for the program. 

BP Deepwater Horizon Oil Spill 

On April 20, 2010, an explosion and fire occurred on the BPi° Deepwater Horizon 
drilling rig in the Gulf of Mexico. This resulted in the death of eleven workers, a 
massive oil release, and a national response effort in the Gulf of Mexico region by 
the Federal and state governments as well as BP. 

Estimates of the flow reveal that this spill is projected to be much larger than 
that which occurred in the Exxon Valdez spill. The flow rate from the damaged well 
head is the subject of much scientific debate. The Flow Rate Group led by the U.S. 
Geological Survey (USGS) recently estimated that oil is flowing out of the damaged 
well head at a rate of 12,000 to 19,000 barrels per day.i'^ To put these flow rate 
estimates into perspective, USGS’s low estimate is equivalent to an oil spill the size 
of Exxon Valdez every 21 days and the high estimate is equivalent to an Exxon 
Valdez spill occurring every 13 days in the Gulf of Mexico. June 9, 2010 will be day 
51 of the BP Deepwater Horizon oil spill. 

The response to the BP Deepwater Horizon oil spill is the largest operation of its 
kind in U.S. history. Vast quantities of boom and chemical dispersant have been mo- 
bilized and deployed, and more in situ burns have been conducted than ever before 
for a single incident. A disaster of this magnitude forces decision makers to evaluate 
the tradeoffs and the net long-term environmental benefits of each response strat- 
egy. Despite the scale of the BP Deepwater Horizon response, efforts to mitigate the 
tremendous flow of oil have had limited effect. Thus far, the spill has damaged nat- 
ural resources in the area and impacted the regional economy. 

Economy and Environment 

Oil spills can harm living organisms that inhabit ocean and coastal areas and 
may result in significant costs to businesses and the public. Coastal areas can be 
especially vulnerable because of oil stranding in wetlands and other coastal eco- 
systems. Oil coating, absorption, or ingestion can result in direct mortality and sub- 
lethal effects that reduce the fitness of regional organisms. When natural resources 
are affected by oil spills, services that benefit the public may be damaged. 

To date, crude oil has been washing into marshes and estuaries and onto beaches 
and affecting wildlife in states including Louisiana, Mississippi, Alabama, and Flor- 
ida. Underwater plumes of oil have been confirmed by independent and Federal sci- 
entists. Wildlife has been killed and efforts are underway to save oil-coated birds 
and sea turtles. The most immediate economic impact of the oil spill has been on 
the Gulf fishing industry. Gulf fisheries, including seafood processing and related 


^Interagency Coordinating Committee on Oil Pollution Research (1997) Oil Pollution Research 
and Technology Plan. 

i*’ Formerly British Petroleum 

U.S. Geological Survey. May 27 2010. Updated June 3, 2010. Flow Rate Group Provides 
Preliminary Best Estimate of Oil Flowing from BP Oil Well. News Release, http:! / wivw.doi.gov i 
news i pressreleases ! Flow-Rate-Group-Provides-Preliminarv-Best-Estimate-Of-Oil-Flowing-from- 
BP-Oil-Well.cfm# Accessed 06 June 2010. 
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wholesale and retail businesses, support over 200,000 jobs with related economic ac- 
tivity of $5.5 billion annually.^^ 


i^Hagerty CL and Ramseur JL. 27 May 2010. Deepwater Horizon Oil Spill: Selected Issues 
for Congress. Congressional Research Service, http: I / crs.gov / ReportPDFIIi41262.pdf Accessed 
07 June 2010. 



8 


Chairman Baird. This hearing will now come to order. Good 
morning, and welcome to today’s hearing. 

Today is the 51st day of a national tragedy that is still unfolding 
in the Gulf of Mexico. The BP Deepwater Horizon oil well blowout 
and the catastrophic explosion took the lives of 11 men and re- 
sulted in an ongoing, massive oil spill. It devastated commercial 
fisheries and it is threatening coastal wetlands throughout the re- 
gion. 

According to estimates by the U.S. Geological Survey, the BP 
Deepwater Horizon spill is now two to four times the size of the 
1989 Exxon Valdez spill. It is now the largest oil spill ever to origi- 
nate in U.S. waters, and it is growing every day. 

A little over a year ago, I had the privilege of chairing a hearing 
entitled, “A New Direction for Federal Oil Spill Research and De- 
velopment.” That hearing was spurred by the Cosco Busan spill in 
San Francisco Bay in 2007 and Ms. Woolsey’s subsequent legisla- 
tion. I want to thank Ms. Woolsey for her leadership on that legis- 
lation and for her continued dedication to this important issue. 

Like most Americans, I am deeply frustrated by this. We have 
a massive, ongoing response effort with tens of thousands of people 
working in the Gulf to clean up this oil. Response workers are de- 
ploying boom, conducting in situ burns, skimming oil from the sur- 
face of the water, dispensing chemical dispersante, and picking up 
tar balls from beaches. Responders are working to protect the Gulf, 
its wetlands, beaches, fisheries, coral reefs and industries, and they 
are working to protect their way of life. 

Unfortunately, the response tools need improving. We are using 
essentially the same tools in the Gulf as we were using in 1989 in 
Prince William Sound, Alaska. Those tools did not work particu- 
larly well even then. 

In Alaskan coastal zones that were fouled by the Exxon Valdez 
spill, scientists discovered oil that has scarcely changed 16 years 
later. Beaches still ooze oil and scientists expect that oil to remain, 
perhaps even for centuries. It takes years to recover and clean up 
from oil spills. 

Exxon Valdez served as a catalyst for the passage of the Oil Pol- 
lution Act of 1990, also called OPA 90. This legislation expanded 
the federal government and industry’s capacity for oil spill preven- 
tion, preparedness and response. The goal of Title VII of OPA 90 
was to coordinate Federal research to encourage the development 
of new technologies to address oil spills. Despite the Interagency’s 
detailed research plan, there have been modest technological ad- 
vances in oil spill cleanup since those laws were enacted. 

Today, we will hear from our expert panel of witnesses on how 
we can fill these gaps and move forward with an effective response 
to spills, and particularly preventing spills as well. We have two 
excellent panels of witnesses who will discuss what is needed for 
an effective and coordinated Federal oil spill response as well as 
the research and technology needed for cleanup. I want to thank 
all of you for being here today. Because we have two panels, I will 
encourage my colleagues to be brief in their remarks opening and 
then in the questioning. We will hear in a moment from Mr. Hall, 
and then the Chairman of the Full Committee, Mr. Gordon, wants 
to offer comment. 
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[The prepared statement of Chairman Baird follows:] 

Prepared Statement of Chairman Brian Baird 

Good morning and welcome to today’s hearing. 

Today is the 51st day of a national tragedy that is still unfolding in the Gulf of 
Mexico. The BP Deepwater Horizon oil well blowout and catastrophic explosion took 
the lives of eleven men and resulted in an ongoing, massive oil spill. It devastated 
commercial fisheries and it is threatening coastal wetlands throughout the region. 

According to estimates by the U.S. Geological Survey, the BP Deepwater Horizon 
spill is now 2 to 4 times the size of the 1989 Exxon Valdez spill. This is the largest 
oil spill ever to originate in U.S. waters. And it is growing in size every day. 

A little over a year ago, I chaired a hearing entitled, “A new direction for Federal 
oil spill research and development”. The hearing was spurred by the Cosco Busan 
spill in San Francisco Bay in 2007 and Ms. Woolsey’s subsequent legislation. I want 
to thank Ms. Woolsey for her leadership on that legislation and for her continual 
dedication to this important issue. 

I, like most Americans, am frustrated. We have a massive ongoing response effort 
with tens of thousands of people working in the Gulf to clean up this oil. Response 
workers are deploying boom, conducting in situ burns, skimming oil from the sur- 
face of the water, dispensing chemical dispersants, and picking up tar balls from 
beaches. Responders are working to protect the Gulf, its wetlands, beaches, fish- 
eries, and industries. They are working to protect our way of life. 

Unfortunately, our response tools need improving. We are using essentially the 
same tools in the Gulf as we were using in 1989 in Prince William Sound, Alaska. 
These tools did not work well then. 

In Alaskan coastal zones that were fouled by the Exxon Valdez spill, scientists 
discovered oil that has scarcely changed 16 years later. Beaches still ooze oil and 
scientists expect the oil to remain — perhaps even for centuries. It takes years to re- 
cover and cleanup from oil spills. 

According to the Committee on the Marine Transportation of Heavy Oils, most oil 
spills experience a 10 to 15 percent rate of recovery. More research and development 
is necessary to reach acceptable levels of mitigation. 

Oil spills occur every day in America. We need a better understanding of how oil 
spills affect the environment and we need better tools to clean them up. There is 
a big need here for targeted scientific research, development and technology. 

Exxon Valdez served as a catalyst for the passage of the Oil Pollution Act of 1990 
(OPA 90). This legislation expanded the Federal Government and industry’s capac- 
ity for oil spill prevention, preparedness, and response. The goal of Title VII of OPA 
90 was to coordinate Federal research to encourage the development of new tech- 
nologies to address oil spills. Despite the Interagency Committee’s detailed research 
plan, there have been modest technological advances in oil spill cleanup technology 
since the law was enacted. 

In 2007 the Cosco Busan spill highlighted our need for better oil spill response 
tools. And today, the BP Deepwater Horizon spill highlights the research and tech- 
nology needs of oil spill cleanup again. 

The purpose of this hearing is to focus on how to better prepare ourselves for 
these incidents through scientific research and better Federal coordination. 

However, we face new challenges that require resources and our brightest minds 
to push the envelope of research and technology development. We face a future of 
oil exploration and transport at depths and in regions never before imagined. Spills 
will happen and we need proper tools to respond — to protect our economy, our envi- 
ronment, and our way of life. It is undeniable that the United States needs a more 
robust research and development strategy to reduce the environmental and eco- 
nomic impacts of oil spills. 

I think that I speak for us all when I say that watching the BP Deepwater Hori- 
zon oil spill on TV and in the paper is frustrating and discouraging. The challenges 
before us are great. And the time to act is now. 

Today we will hear from our expert panels of witnesses on how we can fill these 
gaps and move forward with an effective response to oil spills. 

We have two excellent panels of witnesses who will discuss what is needed for 
an effective and coordinated Federal oil spill response as well as the research and 
technology needs for oil spill cleanup. 

I thank all of you for being here with us today and now I recognize our Ranking 
Member, Mr. Inglis, for his opening statement. 

Chairman Baird. With that, I recognize Mr. Hall for five min- 
utes. 
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Mr. Hall. Mr. Chairman, I thank you, of course, for holding this 
hearing, and in the seven weeks since the April 20th explosion took 
the lives of 11 people in the rig Deepwater Horizon, our nation is 
still searching for answers on the causes of the explosion and is 
frustrated by the lack of progress in fully plugging the well and 
cleaning up the spill. 

I would like to first offer my condolences to the families of those 
lost in this horrible incident. Second, it is worth noting that BP is 
ultimately responsible for this oil spill, they are responsible for re- 
pairing the damaged well, and as the owner of the mineral rights 
to drill for oil in the Mississippi Canyon Block 252, BP is also ac- 
countable for the cleanup costs. To date, BP has paid out almost 
$49 million in claims and will be paying millions more moving for- 
ward. 

There have been suggestions that the Federal Government 
should play a more prominent role in this disaster such as taking 
over the process of capping the well. While I am frustrated with 
the lack of progress in efforts to contain the spill, I am still not 
sure the government has any more expertise in this area than the 
oil company. From the beginning of any incident, the company re- 
sponsible should be responsible for fixing their equipment and 
working with the appropriate authorities to clean up the damage 
caused by it. After they correct their loss, then the Federal Govern- 
ment should bill them for the loss they caused. 

There are many in this Administration who argue that we should 
end offshore drilling altogether. This proposal of course will not 
solve the problem of oil spills and it only serves to shift drilling to 
other countries along with thousands of U.S. jobs. Rather, it is far 
more productive for the Federal Government to advance research 
and development to help industry not only drill responsibly but 
also more effectively clean the water and land after spills. The 
Outer Continental Shelf, the OCS, is one of the Nation’s greatest 
resources for energy. The volume of oil coming up from the sea 
floor illustrates that this country still has valuable domestic re- 
sources as long as we have the technological feasibility to tap into 
them in a responsible manner. 

I have long believed that the OCS must be a part of our national 
energy policy, which is why I have been a supporter of oil and gas 
development in deepwater environments. My primary goal in ad- 
vancing the Ultra Deepwater and Unconventional Resource pro- 
gram into law is to encourage the development of technologies re- 
quired to reach these vast resources in a way that prevents the loss 
of life and economic and environmental damage we have witnessed 
in the last couple of months. It is much more desirable to prevent 
a spill than to deal with the aftermath of one. 

Beyond research into better drilling technology, we should also 
invest in research to ensure that we have the state-of-the-art tools 
to clean up the damage from a spill as quickly as possible, and it 
is very clear from the current response that the resources being 
employed, containment booms, dispersants and in situ burns are 
decades-old technologies. While there have been many improve- 
ments in these technologies since their inception, limitations still 
exist. There have been thousands of suggestions and proposals 
given to BP and the Federal Government on how to clean up this 
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spill. Of those thousands, are any worth deploying would have to 
he a question I would have to ask. Are these new technologies 
there that can he used for this spill? If so, why are the agencies 
involved in cleaning up oil spills not aware that they exist? What 
technologies have been developed from the millions of dollars these 
Federal agencies have spent in research in development in the last 
20 years? How do we know what research needs exist if we do not 
even know what technology is already out there? I hope some of 
our panelists will be able to answer these questions. 

Mr. Chairman, thank you. I yield back. 

[The prepared statement of Mr. Hall follows:] 

Prepared Statement of Representative Ralph M. Hall 

Mr. Chairman, thank you for holding this hearing today. In the seven weeks since 
the April 20th explosion took the lives of 11 people on the rig Deepwater Horizon, 
our nation is still searching for answers on the causes of the explosion and is frus- 
trated by the lack of progress in fully plugging the well and cleaning up the spill. 
I would like to first offer my condolences to the families of those lost in this horrible 
incident. 

Second, it is worth noting that BP is ultimately responsible for this oil spill. They 
are responsible for repairing the damaged well, and as the owner of the mineral 
rights to drill for oil in the Mississippi Canyon Block 262, BP is also accountable 
for the clean up costs. To date, BP has paid out almost $49 million in claims and 
will be paying millions more moving forward. There have been suggestions that the 
Federal Government should play a more prominent role in this disaster, such as 
taking over the process of capping the well. While I am frustrated with the lack of 
progress in efforts to contain this spill, I am not sure the government has any more 
expertise in this area than the oil company. From the beginning of any incident, 
the company responsible should be responsible for fixing their equipment and work- 
ing with the appropriate authorities to clean up the damage caused by it. 

There are many in this Administration who argue that we should end offshore 
drilling altogether. This proposal, of course, will not solve the problem of oil spills, 
as it only serves to shift drilling to other countries along with thousands of U.S. 
jobs. Rather, it is far more productive for the Federal Government to advance re- 
search and development to help industry not only drill responsibly, but also more 
effectively clean the water and land after spills. The Outer Continental Shelf, or 
OCS, is one of the nation’s greatest resources for energy. The volume of oil coming 
up from the sea floor illustrates that this country still has valuable, domestic re- 
sources as long as we have the technological feasibility to tap into them in a respon- 
sible manner. I have long believed that the OCS must be a part of our national en- 
ergy policy, which is why I have been a supporter of oil and gas development in 
deepwater environments. My primary goal in advancing the Ultra-deepwater and 
Unconventional Resource program into law is to encourage the development of tech- 
nologies required to reach these vast reserves in a way that prevents the loss of life 
and economic and environmental damage we have witnessed in the last couple of 
months. It is much more desirable to prevent a spill than to deal with the aftermath 
of one. 

Beyond research into better drilling technologies, we should also invest in re- 
search to ensure that we have state of the art tools to clean up the damage from 
a spill as quickly as possible. It is clear from the current response that the resources 
being employed — containment booms, dispersants, in-situ burns — are decades-old 
technologies. While there have been many improvements in these technologies since 
their inception, limitations still exist. 

There have been thousands of suggestions and proposals given to BP and the Fed- 
eral Government on how to clean up this spill. Of those thousands, are any worth 
deploying? Are there new technologies that can be used for this spill? If so, why are 
the agencies involved in cleaning up oil spills not aware that they exist? What tech- 
nologies have been developed from the millions of dollars these Federal agencies 
have spent on research and development in the last 20 years? How do we know 
what research needs exist if we do not even know what technologies are already out 
there? I hope some of our panelists will be able to answer these questions. 

Chairman Baird. Thank you, Mr. Hall. 
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I would like to recognize the chairman of the Full Committee, 
Mr. Gordon from Tennessee. 

Chairman Gordon. First, Chairman Baird, let me thank you for 
holding this important hearing. I know Mr. Hall has had an inter- 
est in this for a long time, but Ms. Woolsey really was the one that 
had foresight and she brought forth a bill last year which has come 
out of your Subcommittee and I think will be a good base for us 
to build upon to try to get action here. 

Tragically, as we all know, 11 lives were lost on April 20th, and 
the livelihoods of many along the Gulf Coast will be affected for 
years to come by the oil that continues to flow 51 days later. 

To date, there have been 13 Congressional hearings on the spill. 
However, this Committee is the first to look at the scientific and 
technological tools we need to effectively remove the oil from the 
water and clean up our ocean, marshes, and shorelines. 

Furthermore, I expect that the Committee will hold a similar 
hearing on the science and technology needs for spill prevention 
and mitigation at the wellhead. 

The BP Deepwater Horizon oil spill is an unprecedented tragedy, 
but oil spills happen in this country and around the world every 
day. We must push the envelope of research and technology to 
learn how to better respond to these incidents. The lack of an effec- 
tive response to this spill highlights the need for a more reliable 
and standardized approach to response and remediation. We need 
to eliminate the guesswork, and go into spills knowing which tools 
are most effective in certain conditions. 

For example, a Norwegian company has made innovative strides 
in oil boom technology. If there are standards and technologies we 
can learn from other countries, or from our own university and in- 
dustry scientists, we need to leverage them. We need to tap every 
resource of knowledge available to us. 

I understand it takes time and resources to research and develop 
new technologies and I am glad that we have two panels of experts 
to help us begin this conversation today. Thank you all for being 
here, and I yield back the balance of my time. 

[The prepared statement of Chairman Gordon follows:] 

Prepared Statement of Chairman Bart Gordon 

Good morning. I want to thank the Energy and Environment Subcommittee for 
holding such an important hearing this morning. 

Tragically, eleven lives were lost on April 20th, and the livelihoods of many along 
the Gulf coast will be affected for years to come by the oil that continues to flow 
now 51 days later. 

To date, there have been 13 Congressional hearings on this spill. However, this 
Committee is the first to look at the scientific and technological tools we need to 
effectively remove the oil from the water and cleanup our ocean, marshes, and 
shorelines. 

Furthermore, I expect that the Committee will hold a similar hearing on the 
science and technology needs for spill prevention and mitigation at the wellhead. 

The BP Deepwater Horizon oil spill is an unprecedented tragedy, but oil spills 
happen in this country and around the world everyday. We must push the envelope 
of research and technology to learn how to better respond to these incidents. 

The lack of an effective response to this spill highlights the need for a more reli- 
able and standardized approach to response and remediation. We need to eliminate 
the guesswork, and go into spills knowing which tools are most effective in certain 
conditions. 

For example, a Norwegian company has made innovative strides in oil boom tech- 
nology. If there are standards and technologies we can learn from other countries. 
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or from our own university and industry scientists, we need to leverage it. We need 
to tap every resource of knowledge available to us. 

I understand it takes time and resources to research and develop new tech- 
nologies and I am glad that we have two panels of experts to help us begin this 
conversation today. 

Thank you all for being here and I look forward to your testimony. 

Chairman Baird. Thank you, Chairman Gordon. 

I want to also extend my respect and appreciation for Ms. Wool- 
sey, who was certainly prescient in her legislation of last year and 
we hope that perhaps we can move that along with some other bills 
later on. 

If there are other Members who wish to submit opening state- 
ments, those statements will be added to the record at this point. 

[The prepared statement of Mr. Costello follows:] 

Prepared Statement of Representative Jerry F. Costello 

Good Morning. Thank you, Mr. Chairman, for holding today’s hearing to discuss 
research and technology needs for recovery and cleanup of oil spills, such as the 
Deepwater Horizon disaster in the Gulf of Mexico. 

The explosion of the Deepwater Horizon oil rig in April 2010 has resulted in the 
largest oil spill in U.S. history and an environmental and economic disaster for the 
Gulf Coast region. While British Petroleum (BP) appears to have captured some of 
the oil gushing from the broken well, we are still faced with a massive spill that 
may harm ecosystems and economies all along the Eastern Seaboard. We must ex- 
amine the circumstances surrounding the explosion of the Deepwater Horizon rig 
and the response of BP and the Federal Government to this disaster. In addition, 
we must look at the technology available to address oil spills today and how re- 
search and development can improve our ability to respond to disasters like this in 
the future. 

I am interested in how the Federal Government and the private sector can work 
together to develop technologies necessary to increase our speed in responding to oil 
spill disasters. BP took six weeks to secure the containment cap onto the spilling 
well, allowing millions of gallons of oil to fill the Gulf and contaminate beaches. 
Even with the cap in place, oil continues to leak and will likely not stop until relief 
wells are drilled within the next two months. Even when the leak stops, oil will con- 
tinue to spread and harm the shoreline. We must improve the technology available 
to address the spills and the speed with which companies can access and utilize that 
technology to address the leak, contain the spread of oil, and clean contaminated 
areas. 

Further, it is imperative that the Federal Government and private industry in- 
spect and test new technology before deploying it in deep water. Under the Bush 
administration, there were no requirements for companies to test and certify equip- 
ment and technology before beginning to drill. The blowout preventer on Deepwater 
passed through several international companies and was never tested at 5,000 feet 
before it was put in use in the Gulf. Both BP and Transocean had no experience 
with a failure of these dimensions at this depth and no idea how to address the 
leak. As we work to develop technology to prevent leaks and improve clean-up, we 
must test and demonstrate new products to understand what can go wrong and how 
to fix problems before they become disasters on the scale of Deepwater. 

I welcome our panel of witnesses and I look forward to their testimony. 

I will inform my colleagues and the witnesses that it is our goal 
with two panels to try to finish with this panel at about 11:30, so 
I will ask my colleagues to keep their questions short. I will be 
strict with the five minute time frame, and that will give us ample 
time for both panels. We could obviously go on all day, I am sure, 
on this important topic. 


Panel I: 


With that, it is my pleasure to introduce our first panel of wit- 
nesses. Mr. Douglas Helton is the Incident Response Operations 
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Coordinator for the Office of Response and Restoration within the 
National Ocean Service at NOAA. Captain Anthony Lloyd is the 
Chief, Office of Incident Management and Preparedness for the 
U.S. Coast Guard. Ms. Sharon Buffington is Chief of the Engineer- 
ing and Research Branch for Offshore Energy and Minerals Man- 
agement Program at the Minerals Management Service, and Dr. 
Albert Venosa is the Director of the Land Remediation and Pollu- 
tion Control Division of the National Risk Management Research 
Laboratory within the Office of Research and Development at EPA. 

As our witnesses know, we will have five minutes for spoken tes- 
timony followed by questions alternating between both sides of the 
aisle. 

Mr. Helton, please begin. 

STATEMENTS OF DOUGLAS HELTON, INCIDENT OPERATIONS 

COORDINATOR, OFFICE OF RESPONSE AND RESTORATION, 

NATIONAL OCEAN SERVICE, NATIONAL OCEANIC AND AT- 
MOSPHERIC ADMINISTRATION (NOAA) 

Mr. Helton. Thank you, Mr. Chairman and Members of the 
Subcommittee, for the opportunity to testify about NOAA’s role in 
response to the Deepwater Horizon oil spill. 

My name is Doug Helton. I am the Incident Operations Coordi- 
nator for NOAA’s Office of Response and Restoration. During spills, 
I help to manage emergency response efforts, focusing on NOAA’s 
role as the primary scientific advisor to the U.S. Coast Guard. 

This event started with the tragic loss of the 11 crew members. 
Like the rest of the public, I am saddened by those events and frus- 
trated as the spill continues to spread and disrupt communities 
and resources across the Gulf region. 

I came before this Committee almost a year ago today to talk 
about the risks of oil spills and oil spill research needs. As you 
mentioned, that hearing was prompted by the spills in San Fran- 
cisco and also New Orleans. Those relatively modest spills caused 
concerns about the adequacy of response technologies. Now with 
this spill, we are faced with an incident that ultimately may prove 
to be thousands of times larger in terms of volume, impacts as well 
as the social and economic impacts. But all of the research prior- 
ities I mentioned last year in my testimony are still valid today, 
including questions about dispersant usage, modeling of deepwater 
releases and addressing the social and human dimensions of oil 
spills. 

NOAA has responded to thousands of oil spills and has a long 
history of making science-based decisions. My office was called over 
200 times last year to provide emergency support. We have three 
primary roles during spills. We serve as a science advisor to the 
Coast Guard and we provide trajectory analyses and overflights. 
We identify sensitive areas and we conduct shoreline surveys to 
guide cleanups. We also conduct damage assessments to restore 
natural resources injured by the spill. And finally, we represent the 
Department of Commerce in spill response decision making 
through the national response team. 

My office was notified of the fire onboard the Deepwater Horizon 
at 2:24 a.m. on April 21st. Two hours later, we issued our first oil 
spill forecast. Since then, we have issued more than 260 of those 
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forecasts, surveyed hundreds of miles of shorelines, flown hundreds 
of overflights to track the oil. All of my division staff, including all 
11 of our regional scientific support coordinators, are working on 
the spill, and we have even recalled retired personnel to assist. 

In addition to my program, hundreds of additional NOAA per- 
sonnel are working on ships, aircrafts and shorelines and command 
posts across the region to help with the spill. I don’t have time to 
list all the things that NOAA is doing but those include the weath- 
er and satellite data to track the spill and to support planning. We 
are working on the sea turtle and marine mammal strandings. We 
are collecting and analyzing fish and shellfish for seafood safety. 
We are piloting the ships and aircraft that are being used to track 
the surface and subsurface oil. 

I would like to talk for a minute about additional research needs. 
The public has very high expectations for prompt and effective 
cleanup, and responders must be equipped with the appropriate 
tools to meet those expectations. A robust research and develop- 
ment program can improve how we respond, and Congress recog- 
nized that need when they passed the Oil Pollution Act of 1990, 
but the R&D envisioned under OPA has not been achieved. With 
fewer large spills and competing national priorities, there has been 
a decline in oil spill research in both the public and private sector. 

NOAA’s most significant efforts in this oil spill research works 
through a partnership with the University of New Hampshire, and 
Dr. Kinner in the second panel will talk about those benefits, but 
they include many of the things that are issues here, including 
issues of dispersants and deepwater well blowouts. 

While that research has been beneficial, more work is needed as 
the Deepwater Horizon spill demonstrates a need to understand 
how oil behaves and moves and disperses in the water column. 
There is a need for understanding oil and dispersant interactions 
with marine life and habitats, and there is a need for under- 
standing the long-term effects of oil spills. 

Finally, the human dimensions of how we can better help the 
communities that are affected by spills is a key aspect of research. 

So in conclusion, the Deepwater Horizon will affect the Gulf re- 
gion for years to come. We are not going to be able to prevent the 
impacts but we can use science to help improve our response deci- 
sions. And when spills happen, there is a rush of science, but qual- 
ity research takes time as well as continued and sustained re- 
sources. While we are working with all haste, it is important to en- 
sure that that science is accurate and we must continue this work 
between spills so we can develop the tools and understanding be- 
fore, rather than during, the next big spill. 

So I would like to conclude there, and thank you for allowing me 
to testify, and I would be happy to answer any questions. 

[The prepared statement of Mr. Helton follows:] 

Prepahed Statement of Douglas Helton 

Thank you, Chairman Baird and Members of the Committee, for the opportunity 
to testify on the Department of Commerce’s National Oceanic and Atmospheric Ad- 
ministration’s (NOAA’s) role in the response to the Deepwater Horizon oil spill and 
NOAA’s role in oil spill research and development. 

My name is Doug Helton and I am the Incident Operations Coordinator for the 
Emergency Response Division in NOAA’s Office of Response and Restoration 
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(OR&R). I appreciate the opportunity to discuss the critical roles NOAA serves dur- 
ing oil spills and the importance of our contributions to protect and restore the re- 
sources, communities, and economies affected by this tragic event. Before I move on 
to discuss NOAA’s efforts, I would first like to express my condolences to the fami- 
lies of the 11 people who lost their lives in the explosion and sinking of the Deep- 
water Horizon platform. 

NOAA’s mission is to understand and predict changes in the Earth’s environment 
and conserve and manage coastal and marine resources to meet our Nation’s eco- 
nomic, social, and environmental needs. NOAA is also a natural resource trustee 
and is one of the Federal agencies responsible for protecting, assessing, and restor- 
ing the public’s coastal natural resources when they are impacted by oil spills, haz- 
ardous substance releases, and impacts from vessel groundings on corals and 
seagrass beds. As such, the entire agency is deeply concerned about the immediate 
and long-term environmental, economic, and social impacts to the Gulf Coast and 
the Nation as a whole from this spill. NOAA is fully mobilized and working tire- 
lessly to lessen impacts on the Gulf Coast and will continue to do so until the spill 
is controlled, oil is cleaned up, natural resource injuries are assessed, and restora- 
tion is complete. 

My testimony today will discuss NOAA’s role in the Deepwater Horizon response 
and natural resource damage assessment process associated with the Deepwater 
Horizon oil spill, for which BP is a responsible party; NOAA’s role in oil spill re- 
search; and opportunities to strengthen the Federal response to future events 
through research and development. 

NOAA’S ROLES DURING OIL SPILLS 

NOAA has three critical roles mandated by the Oil Pollution Act of 1990 and the 
National Contingency Plan: 

1. During the emergency response, NOAA serves as a conduit for scientific in- 
formation to the Federal On-Scene Coordinator. NOAA provides trajectory 
predictions for spilled oil, conducts overflight observations of oil on water, 
identifies highly valued or sensitive environmental areas, and conducts 
shoreline surveys to determine clean-up priorities. 

2. As a natural resource trustee, NOAA conducts a joint Natural Resource 
Damage Assessment (NRDA) with co-trustees to assess and restore natural 
resources injured by the oil spill. NRDA also assesses the lost uses of those 
resources, such as recreational fishing, canoeing, and swimming, with the 
goal of implementing restoration projects to address these injuries. 

3. Finally, NOAA represents the Department of Commerce in spill response de- 
cisionmaking activities through the National Response Team. 

Response 

The U.S. Coast Guard (USCG) is the Federal On-Scene Coordinator and has the 
primary responsibility for managing coastal oil spill response and clean-up activities 
in the coastal zone. During an oil spill, NOAA’s Scientific Support Coordinators de- 
liver technical and scientific support to the USCG. NOAA’s Scientific Support Coor- 
dinators are located around the country in USCG Districts, ready to respond around 
the clock to any emergencies involving the release of oil or hazardous substances 
into the oceans or atmosphere. Currently, NOAA has all of its Scientific Support Co- 
ordinators located throughout the country working on the Deepwater Horizon oil 
spill. 

With over twenty years of experience and using state-of-the-art technology, NOAA 
continues to serve the Nation by providing its expertise and a suite of products and 
services critical for making science-based decisions. Examples include trajectory 
forecasts on the movement and behavior of spilled oil, overflight observations, spot 
weather forecasts, emergency coastal survey and charting capabilities, aerial and 
satellite imagery, and real-time coastal ocean observation data. Federal, state, and 
local entities look to NOAA for assistance, experience, local perspective, and sci- 
entific knowledge. NOAA’s Office of Response and Restoration (OR&R) was called 
upon for scientific support 200 times in 2009. 

Natural Resource Damage Assessment 

Stewardship of the Nation’s natural resources is shared among several Federal 
agencies, states, and tribal trustees. NOAA, acting on behalf of the Secretary of 
Commerce, is the lead Federal trustee for many of the Nation’s coastal and marine 
resources, and is authorized by the Oil Pollution Act of 1990 (OPA) to recover dam- 
ages on behalf of the public for injuries to trust resources resulting from an oil spill. 
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OPA encourages compensation in the form of restoration of the injured resources, 
and appropriate compensation is determined through the NRDA process. 

Since the enactment of OPA, NOAA, together with other Federal, state, and tribal 
co-trustees have recovered approximately $500 million worth for restoration of nat- 
ural resources injured by oil, hazardous substances and vessel groundings. 

National Response Team 

The National Oil and Hazardous Substances Pollution Contingency Plan, more 
commonly called the National Contingency Plan, is the Federal Government’s blue- 
print for responding to both oil spills and hazardous substance releases. The pur- 
pose of the National Contingency Plan is to develop a national response capability 
and promote overall coordination among the hierarchy of responders and contin- 
gency plans. NOAA represents the Department of Commerce on the National Re- 
sponse Team and works closely with regional response teams and local area commit- 
tees to develop policies on dispersant use, best clean-up practices and communica- 
tions, and to ensure access to science-related resources, data, and expertise. 

NOAA’S RESPONSE AND DAMAGE ASSESSMENT EFFORTS 

NOAA’s experts have been assisting with the response to the Deepwater Horizon 
oil spill from the beginning, providing coordinated scientific services when and 
where they are needed most. 

At 2:24am (central time) on April 21, 2010, NOAA’s OR&R was notified by the 
USCG of an explosion and fire on the Mobile Offshore Drilling Unit Deepwater Ho- 
rizon, approximately 50 miles southeast of the Mississippi Delta. The explosion oc- 
curred at approximately 10:00pm on April 20, 2010. Two hours, 17 minutes after 
notification by the USCG, NOAA provided our first spill forecast predictions to the 
Unified Command in Robert, Louisiana. NOAA’s National Weather Service Weather 
Forecast Office in Slidell, LA received the first request for weather support informa- 
tion from the USCG at 9:10am on April, 21, 2010 via telephone. The first graphical 
weather forecast was sent at 10:59am to the USCG District Eight Command Center 
in New Orleans. 

Support from NOAA has not stopped since those first requests for information by 
the USCG. Over the past 7 weeks, NOAA has provided scientific support, both on- 
scene and through our headquarters and regional offices. NOAA’s support includes 
twice daily trajectories of the spilled oil, weather data to support short and long 
range forecasts, and hourly localized ‘spot’ forecasts to determine the use of weather 
dependent mitigation techniques such as oil burns and chemical dispersant applica- 
tions. We develop custom navigation products and updated charts to help keep mari- 
ners out of oil areas. NOAA uses satellite imagery and real-time observational data 
on the tides and currents to predict and verify oil spill location and movement. To 
ensure the safety of fishermen and consumer seafood safety, NOAA scientists are 
in the spill area taking water and seafood samples. In addition, NOAA’s marine ani- 
mal health experts are providing expertise and assistance with stranded sea turtles 
and marine mammals. 

To facilitate on-the-ground understanding of the spill’s impacts, NOAA is award- 
ing grants for rapid response projects to monitor the impacts of the oil spill on Lou- 
isiana’s coastal marshes and fishery species through the Sea Grant Program. To 
support the local communities as they deal with the economic, social, and environ- 
mental impacts of the spill, the Gulf Coast Sea Grant Programs are hosting a series 
of open forums across the Gulf where citizens have the opportunity to interact with 
industry, government, and university representatives. NOAA-organized volunteer 
beach clean-ups to remove debris from state beaches are helping to facilitate the 
cleanup of oil along the shoreline. 

With multiple agencies supporting a diverse array of research projects in response 
to the Deepwater Horizon oil spill in the Gulf of Mexico, it is important to coordi- 
nate research activities to ensure the best use of limited resources. NOAA’s Gulf 
Coast Sea Grant Programs are developing a web site to serve as a central database 
listing ongoing research activities and identifying funding opportunities for oil-spill 
related research, whether conducted by government, academic, or privately-sup- 
ported scientists. The website’s intent is to provide a single, comprehensive view of 
research activities in the Gulf that are being undertaken in connection with the 
Deepwater Horizon oil spill and to foster coordination of these efforts. 

At the onset of this oil spill, NOAA quickly mobilized staff from its Damage As- 
sessment Remediation and Restoration Program to begin coordinating with Federal 
and state co-trustees and the responsible parties to collect a variety of data that are 
critical to help inform the NRDA. NOAA is coordinating the NRDA effort with the 



18 


Department of the Interior (another Federal co-trustee), as well as co-trustees in 
five states and representatives for at least one responsible party, BP. 

While it is still too early in the process to know what the full scope of the damage 
assessment will be, NOAA and co-trustees continue to collect data in the Gulf and 
across the five states. This data will be used to determine what natural resources 
have been injured and what human uses have been lost due to the spill. Several 
technical working groups comprising NOAA, Federal and state co-trustees, and rep- 
resentatives from one responsible party (BP) are gathering existing scientific infor- 
mation and developing and implementing baseline (pre-spill) and postimpact field 
studies for multiple resource categories. Hundreds of miles of coastal shoreline were 
surveyed by air and samples were taken to determine baseline levels prior to the 
oil hitting land, to identify where the oil has made landfall to support clean-up ac- 
tivities. Resources being assessed include fish and shellfish, bottom-dwelling plant 
and animal life, birds, marine mammals, turtles, and sensitive habitats such as wet- 
lands, submerged aquatic vegetation or seagrasses, beaches, mudflats, bottom sedi- 
ments, deep and shallow corals, chemosynthetic organisms, and the water column. 
Some of these resources may be included within National Estuarine Research Re- 
serves and National Marine Sanctuaries. In addition, NOAA and co-trustee field 
teams are determining how human uses, including cultural uses, and natural re- 
source services are being impacted. 

Needless to say, for both the response and the NRDA, offices throughout NOAA 
are mobilized and hundreds of NOAA personnel are dedicating themselves to assist 
with this unprecedented effort. 

OPPORTUNITIES TO STRENGTHEN FEDERAL RESPONSE THROUGH 
RESEARCH AND DEVELOPMENT 

When passed in 1990, OPA envisioned a robust oil spill research and development 
program coordinated by the Interagency Coordinating Committee (ICC) on Oil Pollu- 
tion Research. OPA recognized the need for research and created the ICC to coordi- 
nate and direct a dedicated program on oil pollution research, technology develop- 
ment, and demonstration among industry, universities, research institutions and 
Federal agencies, state governments and other nations, if appropriate. To date, 
funding has been provided through various state and Federal agencies and industry 
for oil pollution research. While coordinated interagency research activities are oc- 
curring, important research questions remain. 

Achievement of the comprehensive and collaborative research and development 
program envisioned by OPA can only increase the effectiveness of our Nation’s oil 
spill response and restoration capabilities. While existing research has resulted in 
advancement of some research technologies, more must be done to strengthen our 
Nation’s response capabilities. A renewed commitment of the ICC to focus on the 
most pressing research needs — particularly deepwater releases and releases in cold/ 
icy waters — is one place to start. The Administration is committed to this effort. 

NOAA’S OIL SPILL RESEARCH EFFORTS 

Strong science is critical to effective decision-making to minimize the economic im- 
pacts and mitigate the effects of oil spills on coastal and marine resources and asso- 
ciated communities. 

OPA grants NOAA the authority to carry out research and development. NOAA’s 
most significant effort in oil spill research was in 2004-2007 through a partnership 
with the University of New Hampshire’s Coastal Response Research Center. Re- 
search at the Coastal Response Research Center focused on spill preparedness, re- 
sponse, assessment, and implementation of optimum oil recovery strategies. The 
partnership brought together the resources of a research-oriented university and the 
field expertise of NOAA’s OR&R. In addition, through the Coastal Response Re- 
search Center, NOAA worked with partners to address other pressing research 
areas including the behavior of submerged oil, human dimensions of spills, assess- 
ment and restoration of ecosystem services, environmental tradeoffs, integrated 
modeling, and methods associated with in-situ burning approaches in coastal 
marshes to minimize further injury to resources. Other NOAA partners have sup- 
ported more limited spill response research using NOAA funds, including the Coop- 
erative Institute for Coastal and Estuarine Environmental Technology at the Uni- 
versity of New Hampshire, and some Sea Grant partners. For example, Louisiana 
Sea Grant funded a research project to study the effectiveness of oil remediation 
techniques in a brackish intertidal marsh after Hurricane Katrina. 
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ACTIVITIES TO IMPROVE FUTURE RESPONSE AND RESOURCE ASSESS- 
MENT EFFORTS 

The Deepwater Horizon oil spill is a grave reminder that spills of national signifi- 
cance can occur despite the many safeguards and improvements that have been put 
into place since the passage of OPA. Although the best option is to prevent oil spills, 
the risk of oil spills remains a concern given the offshore and onshore oil infrastruc- 
ture, pipes, and vessels that move huge volumes of oil through our waterways. If 
a spill does occur, responders must be equipped with the appropriate tools and infor- 
mation. An effective response, based on solid science and smart decision-making re- 
duces environmental and socioeconomic impacts, as well as clean-up costs. Research 
and development and technological innovation by the public or private sector in the 
following areas would greatly enhance the tools and technologies available in the 
event of a spill. 

• Oil Fate and Behavior from Deepwater Releases 

Our ability to know where the oil is located is limited by what we can see 
and detect. As the Deepwater Horizon oil spill is demonstrating, there is a 
need to understand how oil behaves and disperses within the water column 
when released at deep depths. The emerging advancement in modeling three 
dimensionally can greatly enhance response operations and mitigation effi- 
cacy. NOAA’s surface trajectory models predict where the oil on the surface 
is going based upon wind, currents, and other processes, and visual over- 
flights validate where it is now. NOAA is currently emplo 3 dng facets of deep 
water oil spill models that were developed in part from the findings of the 
MMS DeepSpill Joint Industry Research Project done in 1999-2000 with 
international participation. However, we still understand little about the 
movement of oil deep in the ocean or the movement of dispersed oil that is 
suspended in the water column. The enhancement of three dimensional mod- 
els will improve our ability to predict the movement of oil at depth and allow 
us to direct precious resources to validate the model’s trajectory. Currently, 
NOAA is working to implement FY 2010 funds to enhance three dimensional 
models. 

• Technology for Oil Detection in the Water Column and on the Seafloor 

Research on new technologies for rapid and accurate detection of oil in deep 
water and plumes in the mid-water is needed. This would include the devel- 
opment of technologies to enhance our understanding of the fate and trans- 
port of oil, and to better understand the effects of oil on mid-water and deep 
water benthic habitat. There also appears to be some utility in applying exist- 
ing technologies in a new and unique way to reach these same goals. For ex- 
ample, in limited research applications, modern multibeam echo sounders 
have been able to detect oil in the water column and on the seafloor. In addi- 
tion, sensors on autonomous underwater vehicles and gliders are capable of 
detecting the presence of oil and gas in the water column. Whether provided 
by new technologies, or through re-examining the capabilities of current tech- 
nologies, highly accurate information on the precise location of spilled oil 
would be of significant benefit to a spill response, such as Deepwater Horizon 
oil spill. Timely understanding of the precise location of the spilled oil would 
allow responders to position their activities and better utilize limited re- 
sources to maximize our contributions to protect and restore the resources, 
communities, and economies affected by these tragic events. 

• Surface Observations and Trajectory Models 

Real-time data on currents, tides, and winds as well as sustained observa- 
tions of physical and chemical parameters of the whole water column are im- 
portant in driving the models that inform the trajectory forecast for the 
spilled oil. As the Integrated Ocean Observing System generates more data 
from technological advances like high frequency radar, the prediction of oil 
location can be improved by pulling these observations into trajectory models 
in real-time. Through the collaborative efforts of the U.S. Integrated Ocean 
Observing System (lOOS), two of the three radars along the northern Gulf 
of Mexico coast were quickly re-established and made operational and now all 
three are delivering surface current data. Because we cannot predict where 
a spill will occur, data delivery from high frequency radars is envisioned to 
be part of a seamless national system. 

Data collected by space-based synthetic aperture radar can be used to 
produce high resolution images of the Earth’s lands and oceans and can also 
be used in all types of weather, as it can “see through” clouds and darkness. 
Current use of NOAA-generated experimental products suggest that data 
from space-based synthetic aperture radar can assist in detecting and refin- 
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ing the areal extent of oil, which would provide valuable information to help 
determine where response efforts and resources should be deployed. 

Current hydrographic surveys carry out sustained observations of the whole 
water column in the Gulf of Mexico, Florida Bay, Florida Keys, and will be 
extended if the oil or dispersant spread through the Strait of Florida and into 
the Gulf Stream. These surveys, along with satellite observations and numer- 
ical models, allow monitoring of currents and features responsible for the 
transport of oil and dispersant. A sustained observing system for this region 
would allow NOAA to provide predictive information about how the spill may 
impact the East Coast of the United States. 

• Long-Term Effects on Species and Habitats 

Spilled oil can remain in the sediments along the shoreline and in wetlands 
and other environments for years. More than 20 years later, there are still 
toxic levels of sub-surface oil in Prince William Sound from the Exxon Valdez 
spill. Research is needed to improve our understanding of the long-term ef- 
fects of oil on sensitive and economically important species and habitats. Con- 
tinued research is also needed to determine the effects of oil and dispersants 
that are suspended in the water column on mid-water and pelagic species, as 
well as research on the effects of oil on deep water corals, chemosynthetic 
communities (animal communities living in the deep sea on dissolved gases 
and benthic habitats) and benthic habitats. Important interagency studies are 
currently underway which will provide valuable information on the sensi- 
tivity and/or resilience of these deepwater communities and can inform re- 
sponse actions. 

• Data Management Tools for Decision Making 

The key to effective emergency response is efficiently integrating current 
science, information technology, and real-time observational data into re- 
sponse decision-making. NOAA has developed the Emergency Response Man- 
agement Application (ERMA), a web-based information management applica- 
tion, to facilitate preparedness, response, and restoration decision-making for 
oil spills and for other coastal hazards. ERMA integrates real-time observa- 
tions (e.g., NOAA National Buoy Data Center data, weather data, shoreline 
data, vessel traffic information, etc.) with archived data sources (e.g., NOAA’s 
National Oceanographic Data Center’s historical data) in an easy to use, 
Google-based format to aid in evaluating resources at risk, visualizing oil tra- 
jectories, and planning rapid tactical response operations, injury assessment 
and habitat restoration. Having access to retrospective data is critical to 
bring value to real-time observational data being collected. 

NOAA is currently using certain components of the Gulf of Mexico ERMA for 
the Deepwater Horizon oil spill response to help manage the common oper- 
ational picture for all command posts. While still under development, when 
the Gulf of Mexico ERMA is fully operational it will provide a more dynamic 
and automated tool allowing for greater access, and provide more layers of 
data and high resolution photography. ERMAs allow users to navigate 
through different layers of information to reveal actual data and magnify 
areas of geographic interest — ultimately improving decision-making. For ex- 
ample, ERMA could provide a picture of diverse shoreline development (e.g., 
industry, residential, protected habitats, tourist/ recreational use), informa- 
tion on routine shipments of oil and chemicals through the Gulf, and the 
proximity’ of wildlife management areas and conservation easements. Cur- 
rently, ERMA is fully operational in the U.S. Caribbean and New England. 

• Natural Resource Protection Tools 

Environmental Sensitivity Index (EST) database and map products provide 
information that helps reduce the environmental, economic, and social im- 
pacts from oil and hazardous substance spills. ESI maps include information 
on biological resources (such as birds, shellfish beds, and endangered species), 
sensitive shorelines (such as marshes, tidal flats, and marine sanctuaries), 
and human-use resources (such as public beaches, parks, and drinking water 
intakes). ESI maps are one tool that spill responders can use to identify pri- 
ority areas to protect from the spreading oil, develop cleanup strategies to 
minimize impacts to the environment and coastal communities, and reduce 
overall cleanup costs. NOAA’s goal is to update ESI maps approximately 
every ten years to ensure responders have up-to-date information. 

• Research to Improve Tools for Assessment and Restoration 

Current techniques to assess and restore injured natural resources need to 
be constantly updated and refined. As our understanding of complex eco- 
systems evolves, so should our modeling tools and restoration techniques. For 
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example, currently, site-specific protocols for assessing injuries to unique, 
high-value habitats such as those found in the Arctic are needed. In addition, 
research and tools to better assess and quantify natural resource services — 
such as water filtration and capture, flood protection, carbon sequestration, 
recreation, and education — across a range of habitat types can help ensure 
the public is fully compensated and the environment fully restored. 

• Air Quality Impacts 

In addition to its marine responsibilities, NOAA is also responsible for pre- 
dicting the air quality impacts from oil and hazardous substance spills. The 
characteristics of pollution released from large areas of burning oil and the 
widespread evaporation of oil are significantly different from routine air qual- 
ity/atmospheric dispersion scenarios. Research and development of improved 
tools to estimate the characteristics of compounds entering the atmosphere, 
and integration of those tools with NOAA’s existing atmospheric modeling ca- 
pabilities, would significantly improve NOAA’s ability to predict smoke and 
chemical concentrations in the atmosphere resulting from such incidents. 

• Oil in Arctic Environments 

Continued acceleration of sea-ice decline in the Arctic Ocean as a consequence 
of global warming may lead to increased Arctic maritime transportation and 
energy exploration that in turn may increase the potential of oil spills in the 
Arctic. Recent studies, such as the Arctic Monitoring and Assessment Pro- 
gramme’s Oil and Gas Assessment, indicate that we currently lack the infor- 
mation to determine how oil will behave in icy environments or when it sinks 
below the surface. We also lack a basic understanding of the current environ- 
mental conditions, which is important for conducting injury assessments and 
developing restoration strategies. Research is needed to better understand 
the challenges of spill response in Arctic waters and the most effective tools 
and techniques to utilize in such environments. 

• Human Dimensions 

Research is needed on how to incorporate impacted communities into the pre- 
paredness and response processes to help to address the human dimensions 
of spills, including social issues, community effects, risk communication meth- 
ods, and valuation of natural resources. Transparency and communications 
can be improved to share information with impacted communities on how and 
why decisions are made, and the breadth of response and NRDA activities 
that have been and will be undertaken for the Deepwater Horizon oil spill. 

CONCLUSION 

As this Committee is well aware, research takes time. A major research cruise 
can take a year to plan. A model can take years to develop and validate. A report 
can take months to get right. The Deepwater Horizon oil spill is causing harm that 
will impact coastal environments for years to come. Applying the latest science and 
continued research and development efforts in the public and private sectors can im- 
prove our response decisions, thereby reducing injury to our Nation’s economy and 
environment. 

I would like to assure you that we will not relent in our efforts to protect the live- 
lihoods of affected Gulf Coast residents and mitigate the environmental impacts of 
this spill. In the wake of such an event, we are reminded of the fragility of our 
coastal ecosystems and the dependence of coastal economies on the health and pros- 
perity of our seas. Thank you for allowing me to testify on NOAA’s response and 
damage assessment efforts and areas for future research. I am happy to answer any 
questions you may have. 


Biography for Douglas Helton 

Douglas (Doug) Helton is the Incident Operations Coordinator for the National 
Oceanic and Atmospheric Administration’s (NOAA) Emergency Response Division. 
The Division provides scientific and technical support to the Coast Guard during oil 
and chemical spill responses. The Division is based in Seattle, WA, but manages 
NOAA response efforts nationally. Mr. Helton has worked on oil spills, shipwrecks, 
abandoned vessels, and emergency response efforts in almost all coastal states, 
ranging from Maine to American Samoa. Mr. Helton recently completed an 18 
month leadership program in NOAA that included 3 months as the Acting Director 
of NOAA’s Marine Debris Program, and 4 months with the Port of Seattle. Mr. 
Helton also spent 6 months with the U.S. Senate Commerce Committee. In that ca- 
pacity he worked on several bills including Ballast Water Management, Coral Reef 
Conservation, Oil Pollution, Coast Guard reauthorization, and other ocean-related 
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legislation. Mr Helton is also the U.S. representative to the International Maritime 
Organization ’s working group on oil and chemical pollution. Prior to his current po- 
sition, Mr. Helton headed NOAA ’s Damage Assessment Center (DAC) which allows 
NOAA to place regional scientists and contractors on-scene quickly after an oil or 
chemical spill to collect perishable biological and economic data and to initiate dam- 
age assessment studies to support legal claims for restoration. Mr. Helton received 
a BA from Reed College in 1985 and an MS from the U.W. School of Fisheries in 
1991. Mr. Helton was a John Knauss Sea Grant Fellow in 1991-1992. 

Chairman Baird. Thank you, Mr. Helton. 

Captain Lloyd. 

STATEMENTS OF CAPTAIN ANTHONY LLOYD, CHIEF, OFFICE 

OF INCIDENT MANAGEMENT AND PREPAREDNESS, UNITED 

STATES COAST GUARD 

Captain Lloyd. Good morning, Mr. Chairman and distinguished 
Members of the Committee. I am grateful for the opportunity to ap- 
pear before you to discuss Federal and Coast Guard oil spill re- 
sponse research objectives and accomplishments. 

The Coast Guard has been the lead Federal agency for oil and 
hazardous materials pollution incidents in the coastal zone since 
1968. I have been personally involved in oil and hazmat prevention 
and incident response for the majority of my career. As a marine 
safety professional and first responder, I carry that perspective into 
my roles as Chairman of the national response team for the Deep- 
water Horizon incident and Chairman of the Interagency Coordi- 
nating Committee on Oil Pollution Research, otherwise known as 
the Interagency Committee, to lead ongoing efforts to, among other 
things, address research and development issues, coordination and 
planning. 

The passage of OPA 90 represented a significant paradigm shift 
for the Coast Guard. This historic legislation provided the Nation 
with the means to immediately access and distribute funding for oil 
spill response efforts. It imposed specific requirements on the re- 
sponsible party and provided a process to restore the marine envi- 
ronment to its pre-incident condition. With this legislation came 
annual funding for the Coast Guard and other agencies to enhance, 
among other things, oil spill prevention response and research and 
development. 

Based on the lessons learned from Exxon Valdez, the Coast 
Guard’s oil pollution R&D efforts have focused on four primary re- 
search areas: prevention, salvage and onboard countermeasures, 
spill planning and response management, spill detection and sur- 
veillance, oil containment and recovery and alternative counter- 
measures. Notable Coast Guard R&D accomplishments resulting 
from these focused efforts over the past two decades to also include: 
the development of a vessel of opportunity skimming system which 
is being employed in response pervasively as we speak, procedures 
for commercial vessels, and shipboard oil recovery system for Coast 
Guard buoy tenders. Also, there have been informed requirements, 
prototype and tested capabilities for fast water response, temporary 
storage devices, oil and water separation systems, in situ burning 
techniques and fire boom evaluations, among other things such as 
decision support tools for incident management. 

With regard to marine pollution prevention and response overall, 
spill numb^er volume continues to drop. A recently revised Congres- 
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sional Research Service report on oil spills affirms that spill vol- 
umes have dropped by 50 percent since 1995. This figure is much 
higher going back to the early 1970s, and this drop has been attrib- 
uted to the increase in liabilities for oil shipment, increased Fed- 
eral authorities and the advent of double hulls. Double hulls bear 
a particular mention due to the upcoming OPA 90 phase-in of addi- 
tional requirements to ensure all oil-carrying vessels are double 
hulled by 2015. 

In addition to implementing the Coast Guard’s own oil pollution 
R&D program, the service chairs the 13-member Interagency Co- 
ordinating Committee on Oil Pollution Research, the Interagency 
Committee. Section 7000 of OPA 90 established the Interagency 
Committee for two reasons: to prepare a comprehensive coordi- 
nated Federal oil pollution research and development plan, and to 
promote cooperation with industry, universities, research institu- 
tions, state governments, and other nations. We have submitted 
our latest report in December of 2009 which embodied the OPA 90 
approach of the whole of government, a team-based approach to 
spill response and preparedness. This is key to the improvement, 
whether we can improve our ability to respond to oil spills nation- 
wide. This collaboration ensures progress is made in advancing oil 
pollution research and technology across a wide range of issues, 
and this cross-pollination of ideas between industry and govern- 
ment ensures the latest policy issues and technology breakthroughs 
are realized as well. 

We have a wide range of opportunities to conduct this inter- 
action. We have done this through a variety of conferences and 
meetings throughout the last year in preparation for a revision to 
the 1997 plan. It is clear that the interaction will drive the incident 
and further clarity emerging from where we need to go in spill pre- 
vention and response and restoration. This interaction is also driv- 
en through a variety of meetings and interaction with private in- 
dustry, spill control association and other individuals. 

The future focus for the Coast Guard will continue to be on sub- 
merged oil, the Arctic and deepwater environments. These meet- 
ings will be taking place over the next year as we try to revise our 
plan, and I thank you for the opportunity to testify this morning. 

[The prepared statement of Captain Lloyd follows:] 

Prepared Statement of Anthony S. Lloyd 

Good morning Chairman Baird and distinguished Members of the Committee. 
Thank you for the opportunity to testify before you on the BP/Deepwater Horizon 
oil spill. 

On the evening of April 20, 2010, the Transocean-owned, BP-chartered, Marshall 
Islands-flagged Mobile Offshore Drilling Unit (MODU) Deepwater Horizon, located 
approximately 72 miles Southeast of Venice, Louisiana, reported an explosion and 
fire onboard. This began as a Search and Rescue (SAR) mission — within the first 
few hours, 115 of the 126 crewmembers were safely recovered; SAR activities contin- 
ued through April 23, but the remaining 11 crewmembers were never found. 

Concurrent with the SAR effort, the response to extinguish the fire and mitigate 
the impacts of the approximately 700,000 gallons of diesel fuel onboard began al- 
most immediately. After two days of fighting the fire, the MODU sank in approxi- 
mately 5,000 feet of water on April 22. On April 23, remotely operated vehicles 
(ROVs) located the MODU on the seafloor, and. on April 24, BP found the first two 
leaks in the riser pipe and alerted the Federal Government. Within the first 24 
hours, the Coast Guard’s Federal on Scene Coordinator (FOSC) confirmed with rep- 
resentatives from the Oil Spill Liability Trust Fund (OSLTF) that funds were avail- 
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able to speed the Federal response to the threat of an oil spill. ROVs continue to 
monitor the flow of oil. 



As the event unfolded, a robust Incident Command System (ICS) response organi- 
zation was stood up on April 23 in accordance with the National Response Frame- 
work (NRF) and the National Oil and Hazardous Substances Pollution Contingency 
Plan (NCP). ICS provides a common method to develop and implement tactical 
plans to effectively manage a multi-agency response to an emergency, such as an 
oil spill. The ICS organization for this response includes Incident Command Posts 
and Unified Commands at the local level, and a Unified Area Command at the re- 
gional level. It is comprised of representatives from the Coast Guard (FOSC), other 
Federal, state, and local agencies, as well as BP as a responsible party. 

The Federal Government has addressed the BP/Deepwater Horizon Oil Spill with 
an all-hands-on deck approach from the moment the explosion occurred. On the date 
of the explosion, a command center was set up on the Gulf Coast to address the 
potential environmental impact of the event and to coordinate with all state and 
local governments. After the MODU sank on April 22, the National Response Team 
(NRT) — led by the Secretary of Homeland Security and comprised of 16 Federal 
agencies including the Coast Guard, other DHS offices. Department of Interior 
(DOI), the Environmental Protection Agency (EPA), National Oceanic and Atmos- 
pheric Administration (NOAA), — as well as Regional Response Teams (RRT), were 
activated. 

On April 29, Secretary Napolitano declared the event a Spill of National Signifi- 
cance (Sons), which enhanced operational and policy coordination at the national 
level and concurrently allowed the appointment of Admiral Thad Allen as the Na- 
tional Incident Commander (NIC) for the Administration’s continued, coordinated 
response. The NIC’s role is to coordinate strategic communications, national policy, 
and resource support, and to facilitate collahoration with key parts of the Federal, 
state and local government. 

The NIC staff is comprised of subject matter experts from across the Federal Gov- 
ernment, allowing for immediate interagency collahoration, approval and coordina- 
tion. While the FOSC maintains authorities for response operations as directed in 
the National Contingency Plan, the NIC’s primary focus is providing national-level 
support to the operational response. This means providing the Unified Command 
with everything that they need — from resources to policy decisions — to sustain their 
efforts to secure the source and mitigate the impact. This will be a sustained effort 
that will continue until the discharges are permanently stopped and the effects of 
the spill are mitigated to the greatest extent possible. Beyond securing the source 
of the spill, the Unified Command is committed to minimizing the economic and so- 
cial impacts to the affected communities and the nation. 

UNIFIED RECOVERY EFFORTS 

The Unified Command continues to attack the spill offshore. As of June 2, 2010, 
over 14.2 million gallons of oily water have been successfully recovered using me- 
chanical surface cleaning methods. Further, approximately 738,000 of surface 
dispersants have been applied to break up the slick, and over 120 controlled burns 
have been conducted when weather conditions allowed. In addition to the ongoing 
offshore oil recovery operations, significant containment and exclusion hooms have 
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been deployed and staged strategically throughout the Gulf region. These booms are 
used to protect sensitive areas including: environmental and cultural resources, and 
critical infrastructure, as identified in the applicable Area Contingency Plans 
(ACPs). To date, almost two million feet of boom have been positioned to protect en- 
vironmentally sensitive areas. Fourteen staging areas have been established across 
the Gulf Coast states and three regional command centers. The Secretary of Defense 
approved the requests of the Governors of Alabama (up to 3,000), Florida (up to 
2,500), Louisiana (up to 6,000), and Mississippi (up to 6,000) to use their National 
Guard forces in Title 32, U.S. Code, status to help in the response to the oil spill. 

VOLUNTEERISM AND COMMUNICATION WITH LOCAL COMMUNITIES 

A critical aspect of response operations is active engagement and communication 
with the local communities. Several initiatives are underway to ensure regular com- 
munications with the local communities. 

1. Active participation and engagement in town hall meetings across the region 
with industry and government involvement. 

2. Daily phone calls with affected trade associations. 

3. Coordination of public involvement through a volunteer registration hotline 
(1-866-4485816), alternative technology, products and services e-mail 
(horizonsupport@aol.com), and response and safety training scheduled and 
conducted in numerous locations. 

4. More than 21,596 inquiries received online via the response website 
(www.deepwaterhorizonresponse.com) with more than 19,000 inquiries com- 
pleted. (As of June 2, 2010.) 

5. Over 60 million page hits on response website. 



6. Almost 1,000 documents created/posted to response website for public con- 
sumption. 

7. News, photo/video releases, advisories to more than 5,000 media/govern- 
mental4>rivate contacts. 

8. Full utilization of social media including Facebook, YouTube, Twitter and 
Flickr. 

9. Establishment of Local Government hotlines in Houma, LA (985-493-7835), 
Mobile, AL (251-445-8968), Robert, LA (985-902-5253). 

MODU REGULATORY COMPLIANCE REQUIREMENTS 

43 U.S.C. § 1331, et seq. mandates that MODUs documented under the laws of 
a foreign nation, such as the Deepwater Horizon, be examined by the Coast Guard. 
These MODUs are required to obtain a U.S. Coast Guard Certificate of Compliance 
(COC) prior to operating on the U.S. Outer Continental Shelf (OCS). 

In order for the Coast Guard to issue a COC, one of three conditions must be met: 

1. The MODU must be constructed to meet the design and equipment stand- 
ards of 46 CFR part 108. 

2. The MODU must be constructed to meet the design and equipment stand- 
ards of the documenting nation (flag state) if the standards provide a level 
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of safety generally equivalent to or greater than that provided under 46 CFR 
part 108. 

3. The MODU must be constructed to meet the design and equipment stand- 
ards for MODUs contained in the International Maritime Organization Code 
for the Construction and Equipment of MODUs. 

The Deepwater Horizon had a valid COC at the time of the incident, which was 
renewed July 29, 2009 with no deficiencies noted. The COC was issued based on 
compliance with number three, stated above. COCs are valid for a period of two 
years. 

COAST GUARD/MMS JOINT INVESTIGATION RESPONSIBILITIES 

On April 27th, Secretary Napolitano and Secretary of the Interior Ken Salazar 
signed the order that outlined the joint Coast Guard-MMS investigation into the 
Deepwater Horizon incident. 

Information gathering began immediately after the explosion — investigators from 
both agencies launched a preliminary investigation that included evidence collection, 
interviews, witness statements from surviving crew members, and completion of 
chemical tests of the crew. The aim of this investigation is to gain an understanding 
of the causal factors involved in the explosion, fire, sinking and tragic loss of 11 
crewmembers. 

The joint investigation will include public hearings, which have already begun in 
Kenner, LA. The formal joint investigation team consists of equal representation of 
Coast Guard and MMS members. The Coast Guard has also provided subject matter 
experts and support staff to assist in the investigation. 

LESSONS LEARNED FROM PAST RESPONSES 

The Coast Guard has been combating oil and hazardous materials spills for many 
years; in particular, the 1989 major oil spill from the EXXON VALDEZ yielded com- 
prehensive spill preparedness and response responsibilities. 

In the 20 years since the EXXON VALDEZ, the Coast Guard has conducted SONS 
exercises every three years. In 2002, the SONS Exercise was held in New Orleans 
to deal with the implications of a wellhead loss in the Gulf of Mexico. In that exer- 
cise, the SONS team created a vertically integrated organization to link local re- 
sponse requirements to a RRT. The requirements of the RRT are then passed to the 
NRT in Washington, DC, thereby integrating the spill management and decision 
processes across the Federal Government. The response protocols used in the cur- 
rent response are a direct result of past lessons learned from real world events and 
exercises including SONS. 

Although the EXXON VALDEZ spill shaped many of the preparedness and re- 
sponse requirements and legislation followed to this day, other significant events 
since 1989 have generated additional lessons learned that shape our response strat- 
egies. The Coast Guard and EPA FOSCs have accessed the OSLTF to respond to 
over 11,000 oil spills or significant threats of an oil spill in the 19 years since the 
establishment of the Fund. The liability and compensation regime contained in Title 
Ito the Oil Pollution Act of 1990 is well rehearsed and integrated into the FOSC’s 
daily operations. Use of the Fund, oversight of the responsible party’s obligation to 
advertise for and receive claims from those damaged by oil pollution, and cost recov- 
ery from the responsible party of all Federal funds expended are all part of the pol- 
lution response exercise cycle. 

These functions were most recently exercised during the Spill of National Signifi- 
cance (SONS) 2010 exercise that took place in Maine in March 2010. 

Nearly 600 people from over 37 agencies participated in the exercise. This exercise 
scenario was based on a catastrophic oil spill resulting from a collision between a 
loaded oil tanker and a car carrier off the coast of Portland, Maine. The exercise 
involved response preparedness activities in Portland, ME; Boston, MA; Portsmouth, 
NH; Portsmouth, VA; and Washington, DC. The response to the SONS scenario in- 
volved the implementation of oil spill response plans, and response organizational 
elements including two Unified Commands, a Unified Area Command, and the NIC 
in accordance with the National Contingency Plan and national Response Frame- 
work. The exercise focused on three national-level strategic objectives: 

1. Implement response organizations in applicable oil spill response plans 

2. Test the organization’s ability to address multi-regional coordination issues 
using planned response organizations 

3. Communicate with the public and stakeholders outside the response organi- 
zation using applicable organizational components 
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The SONS 2010 exercise was considered a success, highlighting a maturity of the 
inter-agency and private oil spill response capabilities and the importance of na- 
tional-level interactions to ensure optimal information flow and situational aware- 
ness. The timely planning and execution of this national-level exercise have paid 
huge dividends in the response to this potentially catastrophic oil spill in the Gulf 
of Mexico. 

ROLE OF THE OIL SPILL LIABILITY TRUST FUND 

The Oil Spill Liability Trust Fund (OSLTF), established in the U.S. Treasury, is 
available to pay the expenses of Federal response to oil pollution under the Federal 
Water Pollution Control Act (FWPCA)(33 U.S.C. § 1321(c)) and to compensate 
claims for oil removal costs and certain damages caused by oil pollution as author- 
ized by the Oil Pollution Act of 1990 (OPA) (33 U.S.C. § 2701 et seq.). These OSLTF 
expenditures will be recovered from responsible parties liable under OPA when 
there is a discharge of oil to navigable waters, adjoining shorelines, or the Exclusive 
Economic Zone (EEZ). 

The United States established an exclusive economic zone, the outer limit of 
which is a line drawn in such a manner that each point on it is 200 nautical miles 
from the baseline from which the breadth of the territorial sea is measured. The 
U.S. EEZ is the largest in the world, containing 3.4 million square miles of ocean 
and 90,000 miles of coastline. 



The OSLTF is established under section 9509 of the Internal Revenue Code (26 
use § 9509), which also describes the authorized revenue streams and certain 
broad limits on its use. The principal revenue stream is an 8 cent per barrel tax 
on oil produced or entered into the United States (see the tax provision at 26 U.S.C. 
§ 4611). The per barrel tax increases to 9 cents for one year beginning on January 
1, 2017, and the per barrel teix expires at the end of 2017. Other revenue streams 
include oil pollution-related penalties under 33 U.S.C. § 1319 and § 1321, interest 
earned through Treasury investments, and recoveries from liable responsible parties 
under OPA. The current OSLTF balance is approximately $1.5 billion. There is no 
cap on the fund balance but there are limits on its use per oil pollution incident. 
The maximum amount that may be paid from the OSLTF for any one incident is 
$1 billion. Of that amount, no more than $500 million may be paid for natural re- 
source damages (26 U.S.C. § 9509(c)(2)). 

OPA further provides that the OSLTF is available to the President for certain 
purposes (33 U.S.C. § 2712(a)) including Federal removal costs, claims for uncom- 
pensated removal costs and damages, and payment of select Federal administrative, 
operating and personnel costs addressed by the OPA. 

NATIONAL POLLUTION FUNDS CENTER FUNDING AND COST RECOV- 
ERY 

The National Pollution Funds Center (NPFC) is a Coast Guard unit that manages 
use of the OSLTF, making available the emergency fund for Federal removal as well 
as trustee costs to initiate natural resource damage assessment. The NPFC also 
pays qualifying claims against the OSLTF that are not compensated by the respon- 
sible party. Damages include real and personal property damages, natural resource 
damages, loss of subsistence use of natural resources, lost profits and earnings of 
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businesses and individuals, lost government revenues, and net costs of increased or 
additional public services that may be recovered by a state or political subdivision 
of a state. 

In a typical scenario, the FOSC, Coast Guard, or EPA accesses the emergency 
fund to carry out 33 U.S.C. § 1321(c), that is, to remove an oil discharge or prevent 
or mitigate a substantial threat of discharge of oil to navigable waters, the adjoining 
shoreline or the EEZ. Costs are documented and provided to NPEC for reconciliation 
and eventual cost recovery against liable responsible parties. Federal trustees may 
request funds to initiate an assessment of natural resource damages and the NPFC 
will provide those funds from the emergency fund as well. 

OPA provides that all claims for removal costs or damages shall be presented first 
to the responsible party. Any person or government may be a claimant. If the re- 
sponsible party denies liability for the claim, or the claim is not settled within 90 
days of being presented, a claimant may elect to commence an action in court 
against the responsible party or to present the claim to the NPFC for payment from 
the OSLTF. OPA provides an express exception to this order of presentment for 
state removal cost claims. Such claims are not required to be presented first to the 
responsible party and may be presented directly to the NPFC for payment from the 
OSLTF. These and other general claims provisions are delineated in 33 U.S.C. § 
2713 and the implementing regulations for claims against the OSLTF in 33 CFR 
Part 136. NPFC maintains information to assist claimants on its website at 
www.uscg.mil I npfc. 

NPFC pursues cost recovery for all OSLTF expenses for removal costs and dam- 
ages against liable responsible parties pursuant to Federal claims collection law in- 
cluding the Debt Collection Act, implementing regulations at 31 CFR parts 901-904 
and DHS regulations in 6 CFR part 11. 

Aggressive collection efforts are consistent with the “polluter pays” public policy 
underlying the OPA. However, the OSLTF is intended to pay even when a respon- 
sible party does not pay. 

THE EMERGENCY FUND AND DEEPWATER HORIZON 

The OSLTF consists of two major components, the main fund, or Principal Fund, 
and an Emergency Fund. 

The Emergency Fund is available for Federal On-Scene Coordinators (FOSCs) to 
respond to oil discharges and for Federal natural resource trustees to initiate nat- 
ural resource damage assessments, pending reimbursement by the Responsible 
Party. The Emergency Fund is authorized to receive an annual $50 million infusion 
of funds through an apportionment from the OSLTF Principal Fund. In addition, 
the Emergency Fund may receive an advance of $100 million from the Principal 
Fund to supplement Emergency Fund shortfalls. (See 33 U.S.C. § 2752(b)). 

In FY 2010, the Emergency Eund has already received its annual $50 million ap- 
portionment. On May 3, 2010, since the initiation of the BP/Deepwater Horizon re- 
sponse, it received the statutorily authorized $100 million advance. These funds 
have been used to support the ongoing response efforts of 27 Federal entities as well 
as response funding provided directly to the affected states. 

While all funds expended will be billed to BP and, ultimately, recovered, these 
funds are deposited into the principal fund, not the emergency fund. As of June 1, 
2010, obligations against the Emergency Fund for Federal response efforts totaled 
$93 million. At the current pace of BP/Deepwater Horizon response operations, 
funding available in the Emergency Fund will be insufficient to sustain Federal re- 
sponse operations within two weeks. Should this occur, the FOSC will not be able 
to commit additional funds for the agencies involved to provide critical response 
services, including for logistical, scientific and public health support. 

On May 12, the Administration proposed a legislative package that will: enable 
the Deepwater Horizon Oil Spill response to continue expeditiously; speed assist- 
ance to people affected by this spill; and strengthen and update the oil spill liability 
system to better address catastrophic events. The bill would permit the Coast Guard 
to obtain one or more advances — up to $100 million each — from the Principal Fund 
within the OSLTF to underwrite Federal response activities taken in connection 
with the discharge of oil associated with the BP Deepwater Horizon spill. This provi- 
sion would ensure that the Emergency Eund has sufficient resources to support the 
Eederal response. To enhance the ability to address generally the harms created by 
oil spills as well as to strengthen and update these laws, the bill would, for any sin- 
gle incident, raise the statutory expenditure limitations for the OSLTF from $1 bil- 
lion to $1.5 billion and for natural resource damage assessments and claims from 
$500 million to $750 million. 
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LIABILITY LIMITS AND FINANCIAL RESPONSIBILITY 

The Administration’s May 12 legislative package also includes significant in- 
creases to OPA liability limits for vessel and facility source oil discharges, particu- 
larly relating to liability for oil removal costs. 

Current law provides that a vessel’s liability limit for oil removal costs and dam- 
ages is a single fixed amount based on the vessel gross tonnage and vessel type. 
There are also certain fixed minimum amounts that may apply. Beginning in Janu- 
ary 2007, the Coast Guard has annually reported on the adequacy — or rather, the 
inadequacy — of vessel liability limits. In the most recent 2009 Report on Oil Pollu- 
tion Act Liability Limits, the Coast Guard’s NPFC concluded as follows: 

The NPFC continues to anticipate the OSLTF will be able to cover its projected 
non-catastrophic liabilities, including claims, without further increases to liability 
limits. However, increases to liability limits for eertain vessel types would re- 
sult in a more equitable division of risk between the Fund and responsible 
parties, have a positive impact on the balance of the Fund, and reduee the 
Fund’s overall risk position [emphasis added] . 

The limited data available indicates, as in previous reports, that increasing liabil- 
ity limits per incident for single hull tank ships, tank barges and non-tank vessels 
greater than 300 gross tons in particular would result in a more balanced cost share 
between responsible parties and the Fund while positively impacting the Fund’s bal- 
ance.'^ 

Companies participating in offshore drilling, shipping, and other activities cur- 
rently covered by Oil Pollution Act liability caps must demonstrate that they have 
the financial capacity to address anticipated clean-up costs and damages from their 
operations. Oil and other companies participating in offshore drilling activities 
should be strictly liable (jointly and severally) and responsible for all of the damages 
their activities could impose on persons, businesses, and the environment, thereby 
not only ensuring full compensation in the event of a spill, but also greatly aiding 
the prevention of future spills in the first place. Similarly, oil spill liability caps es- 
tablished by the Oil Pollution Act of 1990 for activities other than offshore drilling 
activities, such as shipping, should be reviewed and increased as appropriate to 
more fully reflect the spill risk associated with those activities. We look forward to 
working with Congress to change liability rules going forward and implement those 
changes within a reasonable transition period. 

OPA CLAIMS PROCESS AND DEEPWATER HORIZON 

BP and Transocean acknowledged in writing on May 10 their responsibility to ad- 
vertise to the public the process by which claims may be presented; the NPFC has 
directed the responsible parties to use one phone number and one process so as not 
to confuse claimants, and all claims are being processed centrally through BP. As 
of May 31, 30,619 claims have been opened with BP, and more than $39 million 
has been disbursed; no claim has been denied, though many have yet to be proc- 
essed. 

So far, the majority of claims have been for lost income and lost profits for indi- 
viduals and small businesses; as more oil comes ashore, property damage claims will 
likely increase. The interagency community continues to oversee BP’s claims proc- 
ess. BP has set up 30 claims processing centers throughout the affected region, with 
over 480 managers and claims adjusters in the field. BP has also established a 1- 
800 number that is available 24/7, as well as web-based claims submission capabili- 
ties. While OPA 90 requires the responsible party to advertise and accept claims, 
NPFC has asked BP to be responsive to additional requests for information or action 
to ensure the claims process is meeting the needs of the citizens of the Gulf. The 
NPFC is in daily communication with BP regarding its claims administration and 
is raising concerns as they emerge. For example, in response to an NPFC request, 
BP is now providing translation services in Vietnamese and Spanish in certain com- 
munities, as well as on the 1-800 phone line. BP has also established a mediation 
capability for claimants who desire. 

That said, we do not yet have complete, ongoing transparency into BP’s claims 
process including detailed information on how claims are being evaluated, how pay- 
ment amounts are being calculated, and how quickly claims are being processed. We 
are working with BP’s senior executives to make sure we have the information we 
and appropriate representatives of State governments need to meet our responsibil- 
ities to the public. 


^The full Limit of Liability report is available on the NPFC web site at: http: ! / www.uscg.miH 
npfc/docs /PDFs /Reports /Liability -Limits -Report-2009.pdf 
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bp’s current claims capacity can take in 6,000 claims per day, while the current 
rate is well under 2,000. BP reports that it can surge to a capacity of taking in 
15,000 claims per day, with over 2,500 adjusters and managers in the field in a mat- 
ter of days. However, BP has not responded to all of NPFC’s requests for data. BP 
currently provides daily summary data on claims that does not provide enough visi- 
bility into the claims process to fully view claims amounts and processing times. 

Claims can be paid for the following damages (33 U.S.C. § 2702(b)): 

Unreimbursed Removal Costs 
Real or Personal Property Damage 
Loss of Profits or Earning Capacity 
Loss of Government Revenue 
Cost of Increased Public Services 
Natural Resource Damages 

Loss of Subsistence Use of Natural Resource Damages (NRD) 

Claims can be submitted within the following statute of limitation: 

For Removal Costs: six years after date of completion of all removal actions. 

For Damages: three years after the date on which the injury and its connection 
with the discharge are reasonably discovered with due care. 

For NRD: three years from the date of completion of the NRD assessment. 

As stated earlier, claimants who are denied by a responsible party can bring their 
claims directly to the NPFC for adjudication. If the NPFC finds the damage to be 
OPA-compensable and pays it, the cost of that claim will be billed to BP and recov- 
ered. In enacting these provisions. Congress made it clear that the Fund was avail- 
able to pay so that claimants would not be required to go through costly litigation 
to be compensated. Fund payments are aggressively recovered from responsible par- 
ties to the fullest extent of the law consistent with the “polluter pays” policy under- 
lying OPA, but the Fund remains available as the ultimate insurer for compensation 
of removal costs and damages under the OPA. 

There are a number of advantages to claimants of having a responsible party pay 
the claims. BP can pay for more than just OPA compensable damages if it chooses, 
and BP may be liable for other damages, such as personal injury, covered by other 
laws. BP may also choose to pay a claim with less documentation than the govern- 
ment would he required to obtain. Further, BP can negotiate claim settlement, and 
is offering mediation services. 

CONCLUSION 

Through the National Incident Command, we are ensuring all capabilities and re- 
sources — government, private, and commercial — are being leveraged to protect the 
environment and facilitate a rapid, robust cleanup effort. Every effort is being made 
to secure the source of the oil, remove the oil offshore, protect the coastline, include 
and inform the local communities in support of response operations, and mitigate 
any impacts of the discharge. 

Thank you for the opportunity to testify today. I look forward to your questions. 

Biography for Anthony S. Lloyd 

Captain Anthony Lloyd assumed his current position as Chief, Office of Incident 
Management and Preparedness in July of 2007. He formerly served as the Com- 
manding Officer of the Pacific Strike Team in Novato, CA from June of 2004 until 
June of 2007. Captain Lloyd is the program manager for incident planning and pre- 
paredness policy for the Coast Guard. This includes overseeing the Coast Guard’s 
implementation of all risk and all hazards incident management guidance as well 
as focusing on response operations for oil and chemical pollution incidents. In devel- 
oping Coast Guard guidance in these areas, Captain Lloyd works with other Federal 
and industry partners to ensure alignment. In addition, he supervises a 60-person 
staff that includes oversight of the National Response CJenter (NRC), provides pro- 
grammatic guidance for the National Strike Force, and serves as the Vice Chair to 
the National Response Team (NRT). Captain Lloyd also serves as the Vice Chair 
to the International Oil Spill Conference Committee; Chair of the Interagency Co- 
ordinating Committee on Oil Pollution Research; is a Board Member of the Spill 
Control Assoc, of America (SCAA) and is a member of the API Spills Advisory 
Group. 

Captain Lloyd began his Coast Guard career as a deck watch officer on the U.S. 
Coast Guard Clutter Salvia (WLB 400) home ported in Mobile, AL. As a Deck Watch 
Officer and later as Operations Officer, Captain Lloyd was involved in numerous re- 
sponses including Hurricane Gilbert in Puerto Rico and the tank vessel Mega Borg 
casualty in the (5ulf of Mexico. From 1990 to 1996, he served in both New Orleans 
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and Baton Rouge Louisiana where he obtained Marine Safety qualifications in in- 
spections while conducting numerous operations and exercises. Upon transfer from 
Southeast Louisiana, Captain Lloyd served four years at the National Strike Force 
Coordination Center in Elizabeth City, NC, where he served as Operations Division 
Chief from 1998 to 2000. His responsibilities included ensuring operational support 
for the Coast Guard’s National Strike Force response teams as well as providing 
leadership and direction for the Coast Guard’s Public Information Assist Team 
(FIAT). Under Captain Lloyd’s watch, the FIAT published their Joint Information 
Center (JIC) guidelines that are now a national standard for coordinating public af- 
fairs during incidents. Later, Captain Lloyd served as the Executive Officer at Ma- 
rine Safety Office Memphis from July 2001 to May 2004. While at Memphis Captain 
Lloyd, acting as the alternate Captain of the Port and Federal On Scene Coordi- 
nator, led the Coast Guard response to the tragic collapse of the 1-40 Bridge at 
Webbers Falls, OK. He assumed command of the Pacific Strike Team in June 2004. 
Under his leadership, the Team responded to numerous pollution cases. These in- 
clude the groundings of the cargo vessel AJMAN II in Guam, the cargo vessel 
Selendang Ayu near Unalaska Island, AK and a 21-day response to Utapoa, Thai- 
land after the December 26th 2004 Tsunami. 

Captain Lloyd graduated from the Coast Guard Academy in New London, CT and 
has a Master’s Degree (MA) in National Security and Strategic Studies from the 
U.S. Naval War College. His personal military decorations include the Meritorious 
Service Medal, three Coast Guard Commendation Medals, and three Coast Guard 
Achievement Medals. 

Chairman Baird. Thank you. 

Ms. Buffington. 

STATEMENTS OF SHARON BUFFINGTON, CHIEF, ENGINEER- 
ING AND RESEARCH BRANCH, OFFSHORE ENERGY AND MIN- 
ERALS MANAGEMENT, MINERALS MANAGEMENT SERVICE 

Ms. Buffington. Thank you, Chairman Baird and Members of 
the Subcommittee, for the opportunity to discuss oil spill research 
at the Department of the Interior related to oil and gas exploration 
on the Outer Continental Shelf. I have been asked to provide the 
Subcommittee with an overview of the role the Minerals Manage- 
ment Service has in oil spill research, including that of OHMSETT, 
the National Oil Spill Response and Renewable Energy Test Eacil- 
ity, and the activities and programs MMS has pursued since the 
passage of the Oil Pollution Act of 1990 to improve oil spill re- 
sponse technologies. 

Eor more than 25 years, MMS has conducted oil spill response 
research to improve the technology. The activities of the MMS oil 
spill response research program comply with Title VII of the Oil 
Pollution Act of 1990. The research program brings together fund- 
ing and expertise from government agencies, industry and the 
international community to collaborate research. The program op- 
erates through contracts with universities, government agencies, 
laboratories and private industry to assess technologies. Eunding is 
appropriated from the Oil Spill Liability Trust Eund. 

Current response research projects cover a wide spectrum of 
issues that include laboratory, mesoscale and full-scale experiments 
in 129 multiphase projects. Topic areas include physical and chem- 
ical properties of crude oil, remote sensing and detection of spilled 
oil, mechanical containment and recovery, chemical treating agents 
and dispersants, and in situ burning. 

My written testimony highlights some examples of the techno- 
logical advances of the MMS oil spill response research program 
that are currently being used to respond to the Deepwater Horizon 
oil spill. These include the following: the creation of a physical and 
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chemical properties of crude oil database with Environment Can- 
ada; a Project Deep Spill experiment that was conducted in the 
Norwegian Sea to gather data to verify a deep sea release model; 
an oil spill thickness sensor to map out the extent of this oil slick 
and the oil thickness distribution and then to send this information 
to the response personnel; the development and testing of a 
grooved drum skimmer which improved recovery by over 200 per- 
cent; the development of a standard test protocol for skimmers to 
measure the effective daily recovery capacity; and in situ burn re- 
search technology to determine the emissions to air and water, to 
evaluate equipment, conduct smoke plume modeling, and to extend 
the window of opportunity for in situ burns by using chemical herd- 
ers and emulsion breakers. These also include the use of chemical 
dispersants, including applying them and their effectiveness, and 
OHMSETT, the National Oil Spill Response and Renewable Energy 
Test Facility. 

OHMSETT is a unique oil spill response research facility located 
at the U.S. Naval Weapons Station Earle, in Leonardo, New Jer- 
sey. It is government owned, contract operated and available for 
use by government, industry and academia. The facility is critical 
to oil spill response technology development in the United States. 
It is the only facility in the world that allows for full-scale oil spill 
response testing, training and research conducted with a variety of 
oils in a marine environment and under controlled conditions. 

The oil spill response activities for the Deepwater Horizon inci- 
dent indicate that additional oil spill response research is nec- 
essary. The Department of the Interior and MMS look forward to 
working with Congress and the Interagency Coordination Com- 
mittee on Oil Pollution Research to focus our efforts on needs that 
have come to light from the Deepwater Horizon incident. 

The preliminary review of oil spill response activities for the 
Deepwater Horizon incident indicate that three main additional oil 
response needs are necessary to focus on. One is mechanical equip- 
ment. Booms and skimmers need to be developed to work in the 
high currents and rough seas. Also, faster skimmers are needed. 
Deepwater subsea containment devices need to be tested and per- 
fected, worst-case discharge calculations and assumptions need to 
be reviewed and industry needs to substantiate their volumes. 

Thank you for the opportunity to present an overview of the 
MMS oil response research program and the OHMSETT facility. I 
will be happy to respond to any questions. 

[The prepared statement of Ms. Buffington follows:] 

Prepared Statement of Sharon Buffington 

Thank you, Chairman Baird, Ranking Member Inglis, and Members of the Sub- 
committee, for the opportunity to discuss oil spill research at the Department of the 
Interior related to oil and gas exploration on the Outer Continental Shelf (OCS). I 
have been asked to provide the Subcommittee with an overview of the role the Min- 
erals Management Service (MMS) has in oil spill research, including that of 
Ohmsett — The National Oil Spill Response and Renewable Energy Test Facility, and 
the activities and programs MMS has pursued since the passage of the Oil Pollution 
Act of 1990 to improve oil spill response technologies. 

The MMS is the bureau within the Department of the Interior responsible for the 
management of the Nation’s renewable energy, oil, natural gas, and other mineral 
resources on the OCS as well as the energy and mineral revenues from the Federal 
OCS and Federal onshore and American Indian lands. The tragedy and the massive 
spill associated with the Deepwater Horizon have underscored the importance of 
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Secretary Salazar’s reform agenda. The MMS has three distinct missions that are 
to he separated for the benefit of effective energy development, enforcement and rev- 
enue collection. The Secretarial Order that was signed on May 19, 2010 will estab- 
lish the Bureau of Ocean Energy Management, the Bureau of Safety and Environ- 
mental Enforcement, and the Office of Natural Resources Revenue. 

Currently, it is the MMS that has jurisdiction over approximately 1.7 billion acres 
of the OCS, on which there are about 7,400 active oil and gas leases. Key missions 
for both our conventional and renewable energy programs include safety, protection 
of the environment, coordination with affected state and local governments and Fed- 
eral agencies, and a fair return for the use of OCS lands. MMS works with other 
Federal agencies, state and local governments, industry, and academia to achieve 
a common objective to maintain high standards for safety and environmental protec- 
tion and to meet national economic, security and energy policy goals. In Calendar 
Year 2009, the OCS was a significant source of oil and natural gas for the Nation’s 
energy supply, providing about 570 million barrels of oil and 2.4 trillion cubic feet 
of natural gas, accounting for about 31 percent of the Nation’s oil production and 
11 percent of domestic natural gas. 

Whenever oil is being handled — whether in tankers, pipelines, or production facili- 
ties, onshore or offshore, in the U.S. or abroad — spills are a possibility. For that rea- 
son it is imperative that U.S. and international agencies work together to prepare 
for oil spills in a comprehensive manner. This preparation includes continued im- 
provement in response technology and procedures. 

Overview 

For more than 25 years, MMS has conducted oil spill response research (OSRR) 
to improve capabilities for detecting and responding to an oil spill. The major focus 
of the program is to improve the knowledge, technologies and methodologies used 
for the detection, containment, and cleanup of oil spills that may occur on the OCS. 
The OSRR program is a cooperative effort bringing together funding and expertise 
from research partners in Federal Government, industry, academia and the inter- 
national community to collaborate on research projects. The OSRR program oper- 
ates through contracts with universities, government agencies and laboratories and 
private industry to assess technologies and to perform necessary applied research. 
The findings resulting from the research are disseminated through a variety of pub- 
lic forums such as workshops, conferences, peer-reviewed publications and the inter- 
net. The intent is to make this information widely available to oil spill response per- 
sonnel and organizations world-wide. 

The MMS coordinates oil spill research closely with the National Oceanic and At- 
mospheric Administration (NOAA), the U.S. Coast Guard (USCG), and the Environ- 
mental Protection Agency (EPA) through participation on the National Response 
Team and on the Interagency Coordination Committee for Oil Pollution Research. 
This allows the MMS to foster collaborative research at the national and inter- 
national level, optimize current and future research initiatives, minimize research 
duplication, and ensure that the needs of the OCS program are addressed. 
Partnering has reinforced MMS’s oil spill response research and has encouraged oil 
spill technology development efforts by academia and industry. The MMS has par- 
ticipated in the exchange of technological information with Canada, France, Ger- 
many, Japan, Norway and the United Kingdom through cooperative research 
projects, workshops and technical meetings. 

The activities undertaken by the MMS OSRR program comply with the research 
and development provisions of Title VII (33 USC Sec. 2761-2762) of the Oil Pollu- 
tion Act of 1990 (OPA-90). The OPA-90 authorized up to $28 million annually for 
oil spill research across the Federal agencies, subject to appropriations. The MMS 
funding for oil spill research activities is appropriated from the National Oil Spill 
Liability Trust Fund and for the past ten Fiscal Years has been between $6 and 
$7 million. To date, MMS has funded over 120 projects directly related to oil spill 
research. These projects cover topics ranging from oil behavior in water, chemical 
treating agents, remote sensing, spill response in arctic environments, mechanical 
containment options and in-situ burning. 

The Ohmsett facility, which is discussed later in more detail, is a 600-foot long 
test tank managed by MMS, has been integral to many of these projects, and re- 
mains an important tool for MMS, academia and the oil spill response industry. 

MMS plans and implements OSRR projects that have multiple phases in a 
stepwise approach over several years, enabling MMS to secure cooperative funding 
from private industry as well as countries that have offshore regulatory programs. 
The MMS OSRR program monitors and works with other agencies and industry 
whenever possible through active partnering. More than 40 percent of the OSRR 
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projects are jointly funded projects, where MMS partners with other stakeholders 
to maximize research dollars. 

Information derived from the OSRR program is directly integrated into MMS’s off- 
shore operations and is used to make regulatory decisions pertaining to permitting 
and approving plans, safety and pollution inspections, enforcement actions, and 
training requirements. The MMS as well as U.S. and foreign government agencies 
and organizations worldwide use the results from the OSRR program and Ohmsett 
in making planning, regulatory, and emergency response decisions. 

MMS Oil Spill Response Research 

Many technical advances in oil spill response can be attributed to relevant multi- 
phase research projects that involve scientists worldwide. Applied research and the 
development of response strategies traditionally involve a combination of laboratory 
small-scale tests, meso-scale tank and basin experiments, and full-scale field trials. 
The MMS has used this approach to develop, initiate, and conduct more than 200 
meaningful oil spill response research projects. In light of the ongoing spill in the 
Gulf, however, it is obvious that much work remains to be done. 

Once the MMS has identified a research need or data gap in spill response, we 
initiate and conduct a scoping project to define the current state-of-the-art for this 
technology or methodology. The results from these scoping projects are used to de- 
velop a systematic approach required to successfully address the data need. Commu- 
nicating the results from these projects to government agencies and private industry 
is the next step to build consensus on the future research direction. A carefully fo- 
cused work plan or agenda encompassing a priority list of projects is developed. It 
is generally beyond the capabilities of any one organization to fund these projects 
in their entirety. International cooperation, including governmental and industry 
participants, is needed to make substantial progress in the most important research 
and development areas. Given the specialized nature and limited number of re- 
searchers actively working on oil spill response, it is essential to involve different 
centers of expertise on a global scale. The MMS has initiated many successful joint- 
ly funded projects (national or international) to leverage our program funds and ex- 
pand the scope of the project to develop innovative or new technological advance- 
ments to detect, contain, and clean up oil spills in the marine environment. 

Ohmsett — The National Oil Spill Response and Renewable Energy Test Fa- 
cility 

Ohmsett is a unique oil spill response research test facility located at the U.S. 
Naval Weapons Station Earle, Leonardo, New Jersey. The term Ohmsett is an acro- 
nym for Oil and Hazardous Materials Simulated Environmental Test Tank. It is the 
only facility in the world that allows for full-scale oil spill response testing, training 
and research conducted with a variety of oils in a marine environment under con- 
trolled conditions. 

Ohmsett was originally constructed and operated by the ERA from 1973 until it 
was closed in 1988. The U.S. Navy acquired Ohmsett in March of 1989 just a few 
months before the Exxon Valdez oil spill in Prince William Sound, Alaska. That 
event prompted renewed interest in responding to oil spills, and within a year OPA- 
90 was signed into law. That same year, Ohmsett was formally mandated for use 
as a testing facility under the control of MMS. With additional financial support 
from the USCG and Environment Canada, MMS began a two-year restoration 
project for Ohmsett, and dedicated the facility in July of 1992. 

The facility is critical to oil spill response technology development in the U.S. and 
is a vital component of the MMS nationwide oil spill research program. Ohmsett 
plays an essential role in developing the most effective response technologies, as 
well as preparing responders with the most realistic training available before an ac- 
tual spill. Ohmsett is a government owned, contractor operated facility; and is avail- 
able for use by state. Federal, and foreign government agencies, industry and aca- 
demia. 

The Ohmsett facility represents a necessary intermediate step between small 
scale “laboratory testing” and open water testing of equipment. Ohmsett is used to 
test and evaluate mechanical response equipment such as oil spill containment 
booms and skimmers and temporary storage devices. We can test and evaluate fire 
resistant containment booms using an air-injected propane burner system that real- 
istically simulates in situ burning at sea. The Ohmsett facility allows for testing and 
evaluation of remote sensing instruments under a wide range of conditions. Sensors 
can be mounted on the Ohmsett Bridge or on the tower above the tank. The tank 
is also large enough that aircraft and helicopters can fly over a test oil slick to 
evaluate sensor performance. 
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The Ohmsett facility also conducts realistic dispersant effectiveness testing 
through the design and development of a calibrated, referenced and realistic test 
protocol and subsequent testing under cold and temperate conditions using fresh 
and weathered crude and fuel oils. The National Research Council strongly sup- 
ported the use of wave tank testing in their recent review of chemical dispersants. 
Ohmsett is the world’s largest wave-tank complex presently conducting such re- 
search and is the logical venue for bridging the gap between laboratory and field 
testing. MMS has added the capability to conduct effectiveness testing on a variety 
of chemical treating agents, dispersants and emulsion breakers and sorbent prod- 
ucts. All equipment tests are conducted in accordance with the American Society of 
Testing and Materials (ASTM) standards and guidelines. 

Ohmsett is also the premier training site for spill response personnel from state 
and Federal Government agencies, private industry and foreign countries. While re- 
ceiving state of the art training, students use full-size equipment with real oil in 
varying oceanographic conditions to increase their recovery proficiency. Publication 
of the Ohmsett Gazette, the facility’s semi-annual newsletter, keeps the oil spill 
community abreast of recently conducted facility activities. Ohmsett’s website, found 
at http: ! I www.ohmsett.com, describes the testing that the facility conducts and 
gives objective results of the research conducted. 

MMS Oil Spill Response Research 

The following are some examples of the information and technological advances 
of the MMS OSRR Program that are currently being used to respond to the Deep- 
water Horizon oil spill. 

1. Physical and chemical properties of crude oil 

Crude oils differ greatly in physical and chemical properties, and these prop- 
erties tend to change significantly during a spill with physical weathering, 
biodegradation and emulsification. Such properties have a direct bearing on 
oil recovery operations, influencing the selection of response methods and 
technologies applicable for cleanup, including their effectiveness and capacity. 
Knowledge of the ultimate fate and behavior of oil should drive counter- 
measure decisions. 

Since the early 1990s, the MMS and Environment Canada (EC) have jointly 
funded research to analyze different types of crude oil and oil products and in- 
clude this information in a searchable database. The database currently has in- 
formation on more than 475 different oil types. It is available at http:! / 
www.etc-cte.ec.gc.ca I databases I OilProperties I oil -prop -c.html. 

The physical and chemical properties from several Gulf of Mexico crude oils con- 
tained in the catalog closely resemble the oil being released at the Deepwater 
Horizon site. This information is currently being utilized by various government 
and industry spill modeling groups to determine the fate, behavior and trans- 
port of the oil. 

2. Project “Deep Spill” 

In June 2000, the Deep Spill experiment (a jointly funded project initiated by 
the MMS that included 23 different oil companies) was conducted in the Nor- 
wegian Sea and included four controlled discharges of oil and gas from a water 
depth of 844 meters. Empirical data was obtained for verification and testing 
of numerical models for simulating accidental releases in deep waters. The ex- 
periments were also used to test equipment and methodologies for monitoring 
and surveillance, and evaluation of the safety aspects of accidental releases of 
gas and oil in deep waters. Spill models currently being used by the Unified 
Command for the Deep Water Horizon oil spill were developed with data and 
algorithms gathered from project Deep Spill. 

3. Oil Spill Thickness Sensor 

One of the most important initial steps in response to an oil spill at sea is the 
assessment of the extent of the oil slick and the quantity (i.e. thickness) dis- 
tribution of oil within it. A critical gap in spill response was the lack of capa- 
bility to measure and map accurately the thickness of oil on water and to rap- 
idly send this information to response personnel in the command post. 

Over a three-year period (2005-2008), the MMS and the California Department 
of Fish and Game, Oil Spill Prevention and Response (DFG/OSPR) jointly fund- 
ed a research program to remotely measure and map the thickness of an oil 
slick using a portable multispectral and thermal camera the information gath- 
ered is electronically transmitted to a secure server that can be accessed by first 
responders. This new remote oil spill mapping and detection technology has 



36 


been used in California three times in the past year to assist in response oper- 
ations. It is currently being used for the Deepwater Horizon oil spill. The sys- 
tem acquires, processes and disseminates digital Geographic Information Sys- 
tem compatible oil slick thickness maps in near real time and transmits this 
information directly to response personnel in the command post to assist with 
operational response decisions and deployment of manpower and response coun- 
termeasures. 

4. Mechanical Containment and Recovery 

In most countries, mechanical recovery of spilled oil is the first and preferred 
response option. A containment boom is normally used in combination with an 
oil recovery skimmer. MMS research has focused on methods to improve the ef- 
fectiveness of equipment and techniques for the mechanical recovery of oil 
spills. Research on the processes of oil adhesion to the surface of oil skimmers 
improved recovery efficiency by 20 percent, however further research dem- 
onstrated that changing the surface pattern of the drum improved recovery effi- 
ciency by over 200 percent. Results from this research project were patented 
and there are at least six types of grooved skimmers being commercially sold 
around the world. Several of the grooved skimmers are being used by the Uni- 
fied Command in the Deepwater Horizon oil spill. 

5. Development of Standard Test Protoeols 

The USCG and the MMS have collaborated in an effort to develop a standard 
protocol for testing oil skimmers. The American Society of Testing and Mate- 
rials (ASTM) subcommittee on skimmers recently adopted the standard method- 
ology (ASTM F631-99 (2008)) for measuring the effective daily recovery capac- 
ity (EDRC) for a given skimmer system. The USCG uses EDRC as a key compo- 
nent in rating and regulating the oil spill response capability of responsible par- 
ties and oil spill removal organizations. Skimming systems being used for the 
Deep Water Horizon response have been tested at Ohmsett using this new 
ASTM protocol. 

6. In Situ Burn Research 

MMS was designated as the lead agency for in situ burn research (ISB) in the 
Oil Pollution Research and Technology Plan prepared under the authority of 
Title VH (33 USC Sec. 2761-2762) of the OPA-90. Between 1995 and 2003, the 
MMS partnered with the National Institute of Standards and Technology to 
conduct more than ten different ISB research projects involving hundreds of 
laboratory, small and full-scale and at sea burn experiments. Emphasis was on 
the emissions to air and water, equipment evaluations including fire resistant 
booms, smoke plume modeling, and research to extend the “Window of Oppor- 
tunity” through the use of chemical herders and emulsion breakers. 

The technology to effectively predict downwind smoke plume trajectories and 
monitor particulate concentrations has evolved with the MMS ISB research pro- 
gram. Smoke plume models and monitoring protocols have been developed and 
are available. A Large Outdoor Fire Plume Trajectory model (ALOFT) was de- 
veloped to predict and analyze the downwind distribution of smoke particulates 
and combustion products from large burns. Two versions are available: one for 
flat terrain and the other for mountainous terrain. Monitoring capability can be 
readily deployed to support in situ burn operations. 

To disseminate results of eight years of intensive ISB research, the MMS as- 
sembled a comprehensive compendium of scientific literature on the role of in 
situ burning as a response option for the control, removal and mitigation of ma- 
rine oil spills. All operational aspects of burning are covered in detail. The MMS 
has distributed more than 5,000 ISB-CD sets worldwide. Results from the MMS 
ISB research program are currently being used to make operational decisions 
on use of burning as a countermeasure for the Deep Water Horizon oil spill. 
Results from the MMS ISB research program are currently being used to make 
operational decisions on use of burning as a countermeasure for the Deep Water 
Horizon oil spill. 

7. Chemical Dispersants 

The use of chemical dispersants is another important option in oil spill re- 
sponse. In the past seven years, fifteen major dispersant research projects were 
conducted at Ohmsett addressing five critical operational areas including: quan- 
tifying the major factors limiting dispersant performance, improving monitoring 
of dispersant effectiveness, addressing specific operational questions related to 
the physical and chemical properties of dispersants and the interaction of treat- 
ed hydrocarbons with physical removal devices such as skimmers, scaling-up 
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from bench tests to full-scale field testing, and addressing site-specific perform- 
ance questions (i.e. Arctic versus temperate Gulf of Mexico). More information, 
including publications of Ohmsett research, can be found on the Ohmsett web 
page, available at: http:! I www.mms.gov I tarprojectcategories I ohmsett.htm 

Future Oil Spill Response Research 

The oil spill response activities for the Deepwater Horizon oil spill indicate that 
additional oil spill response research is necessary. The Department of the Interior 
and MMS look forward to working with Congress and the Interagency Coordination 
Committee on Oil Pollution Research to focus our efforts on needs that have come 
to light from the Deepwater Horizon oil spill. 

Conclusion 

Mr. Chairman, this concludes my prepared statement. Thank you for the oppor- 
tunity to present an overview of the MMS’s oil spill response research program and 
the Ohmsett facility. I would be happy to respond to questions you or Members of 
the Subcommittee have. 

Biography foe Sharon Buffington 

Ms. Sharon Buffington has been the Chief, Engineering Research Branch for more 
than seven years. In that capacity, Ms. Buffington supervises a multi-disciplinary 
staff of scientists and engineers who manage oil spill response research, safety of 
operations research, and renewable energy research. Ms. Buffington received a de- 
gree in Petroleum and Natural Gas Engineering from the Pennsylvania State Uni- 
versity prior to working for MMS. 

Chairman Baird. Thank you, Ms. Buffington. 

Dr. Venosa. 

STATEMENTS OF ALBERT VENOSA, DIRECTOR, LAND REMEDI- 
ATION AND POLLUTION CONTROL DIVISION, NATIONAL 

RISK MANAGEMENT RESEARCH LABORATORY, OFFICE OF 

RESEARCH AND DEVELOPMENT, ENVIRONMENTAL PROTEC- 
TION AGENCY 

Dr. Venosa. Thank you, Mr. Chairman and Members of the 
Science and Technology Committee. I am Dr. Albert Venosa, Direc- 
tor of the Land Remediation and Pollution Control Division of 
EPA’s Office of Research and Development. It is a pleasure to be 
here today to discuss EPA’s oil spill research program, its accom- 
plishments and future research plans. 

I have been with the Agency for 41 years, and for the last 21 I 
have led EPA’s oil spill research and development program. Its ob- 
jective is to provide environmental managers with the tools, models 
and methods needed to mitigate the effects of oil spills in all eco- 
systems with emphasis on the inland environment and to conduct 
human and ecotoxicity research to understand the impacts that oil 
spills pose to environmental receptors. The research includes devel- 
opment of practical solutions to mitigate oil spill impacts on fresh- 
water and marine environments, development and publication of 
remedial guidance for cleanup and restoration of oil-impacted envi- 
ronments, determination of the latent effects of oil contamination 
in the environment through effective modeling of oil transport in 
a variety of settings, and developing definitive understanding of the 
toxicity impacts to ecosystems and humans exposed to hydro- 
carbons from spills. 

So why does oil spill research need to be continued? The answer 
to this question has been made clear by the recent devastating and 
continuing oil spill in the Gulf of Mexico. Numerous questions have 
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been raised on the effectiveness of dispersants, their inherent tox- 
icity, the toxicity of dispersed oil and how to deal with the shore- 
line and wetlands that are now being impacted as the spill moves 
to shore. Consequently, continued research is vital to find more ef- 
fective ways to respond to both traditional petroleum spills and 
spills of non-traditional alternative fuels and fuel blends. 

With regard to our past and current research, EPA’s research 
has resulted in new protocols for testing the effectiveness of com- 
mercial oil spill treating agents, guidance documents for imple- 
menting bioremediation in different environments, a clearer under- 
standing of the impact and persistence of non-petroleum oil spills 
in the environment, and development of new spill treatment ap- 
proaches, especially for wetlands and marshes. 

The Deepwater Horizon spill is raising questions about the inher- 
ent problems associated with current spill mitigation technologies. 
EPA’s approach to addressing these questions is to encourage such 
innovative approaches as green chemistry and the development of 
new, less toxic dispersants and other physical, chemical, biological 
and combination techniques for treating oil spills. 

In terms of our future research, because of the Deepwater Hori- 
zon spill, future research will necessarily involve some major re- 
focusing of effort. Some key issues resulting from this incident have 
raised new concerns about the effectiveness and toxicity of dispers- 
ant use, especially in the deep sea. The following examples involv- 
ing dispersants highlight the needs in this area. The needs are not 
listed in any priority order. 

The first is that we need to understand mechanistically the dif- 
ferences among the various types of oil in terms of their dispersible 
properties. Second, we need to better define the important condi- 
tions controlling or affecting the dispersibility of oil including tem- 
perature, mixing energy, salinity and deep sea hydrostatic pres- 
sure. Third, we need to determine if a dispersant can be developed 
that will disperse oil trapped in oil and water emulsions. This in- 
cludes how to demulsify them to make them more amenable to 
mitigation technologies. Fourth, a better understanding is needed 
to determine the minimum droplet size required to prevent re- 
coalescence, so that the dispersed oil remains suspended in the 
water column. This includes development of models and monitoring 
techniques to track the movement of dispersed oil plumes in the 
deep sea. Fifth, deep sea injection is a new treatment approach to 
mitigate the spill impacts from deep sea blowouts. We need a bet- 
ter understanding of the effectiveness and ecotoxicological effects of 
underwater dispersion injection. And sixth, we need to define the 
underwater fate and effects of deep sea injection, including trans- 
port and impacts of spilled oil, dispersed oil and dispersants per se 
on human health and the environment. 

So in conclusion, EPA’s oil spill research program is an applied 
practical program that is designed to address real and important 
emergency spill response and environmental protection challenges 
based on high-quality sound science. EPA’s research informs regu- 
latory decision making and policy development for oil spill preven- 
tion, preparedness and response programs. EPA’s oil spill research 
work is important to the protection of the environment from the 
harm associated with oil spills. Research accomplishments have 
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been timely as the Agency has developed a better understanding of 
how dispersants work, how to protect wetlands and marshes with 
innovative sorbent technology and how best to implement bio- 
remediation in a variety of environments. Aspects of this research 
have contributed to discussions of the current Gulf spill in terms 
of providing answers to questions posed by the media, the govern- 
ment management and regional response teams. The research pro- 
gram has been productive, successful and pertinent both nationally 
and internationally. 

Thank you for the opportunity to address the Committee. I am 
happy to answer your questions. 

[The prepared statement of Dr. Venosa follows:] 

Prepared Statement of Albert D. Venosa 

Good morning. I am Dr. Albert D. Venosa, Director of the Environmental Protec- 
tion Agency’s (EPA) Land Remediation and Pollution Control Division in EPA’s Na- 
tional Risk Management Research Laboratory, Cincinnati, Ohio. It is a pleasure to 
be here today to discuss EPA’s oil spill research program. 

For the past 21 years, I have led EPA’s oil spill research and development pro- 
gram. The objective of this program is to conduct basic and applied research in both 
the laboratory and the field in the area of spill response technology development. 

Section 7001 of the Oil Pollution Act of 1990 (33 USC 2761) established an Inter- 
agency Coordinating Committee on Oil Pollution Research (ICCOPR), chaired by the 
USCG, to coordinate a comprehensive program of oil pollution research and develop- 
ment among 13 Federal agencies in cooperation and coordination with industry, aca- 
demia, research institutions, state governments, and other nations. The ICCOPR 
was mandated to coordinate research and development in innovative oil pollution 
technology, oil pollution technology evaluation, oil pollution effects research, dem- 
onstration projects, simulated environmental testing, and a regional research pro- 
gram. This was accomplished effectively both in-house in each agency as well as 
through coordinated research grants to non-Federal institutions mentioned above. 
The program has been successful, but much more still needs to be done to improve 
our response capabilities to national disasters such as the current Deepwater Hori- 
zon tragedy that has impacted the rich ecosystem of the Gulf of Mexico. 

Why does oil spill research need to he continued? 

The answer to this question has been made clear by the recent, devastating, and 
continuing oil spill in the Gulf of Mexico. Numerous questions have been raised on 
the effectiveness of dispersants, their inherent toxicity, the toxicity of dispersed oil, 
and how to deal with the shoreline and wetlands that are now being impacted as 
the spill moves to shore. 

A 2006 study presented at the Freshwater Spills Symposium reported that, from 
1980 to 2003, more than 280 million gallons of oil of all types (about 12 million gal- 
lons/year) were discharged to the inland waters of the U.S. or its adjoining shore- 
lines in about 52,000 spill incidents. Little is known about the effect of spills of bio- 
diesel, emerging biofuels, or by-products from their manufacture on watersheds. Wa- 
terborne transportation of oil in the U.S. continues to increase, and the volume of 
oil spilled from tank barges has remained constant at approximately 200,000 gallons 
spilled each year. EPA is also concerned about spills from pipelines and above 
ground storage tanks that could contaminate surface waters. These are the major 
sources of inland oil spills nationwide. 

An oil discharge to the waters of the U.S. could affect drinking water supplies; 
sicken and/or kill fish, animals, and birds; foul beaches and recreational areas; and 
persist in the environment, harming sensitive ecosystems. Consequently, research 
is necessary not only to continue to find effective ways to mitigate and respond to 
petroleum spills but also to understand the potential adverse human health and eco- 
logical consequences of spills of alternative fuels and non-petroleum oils and to de- 
velop effective clean-up tools to mitigate these adverse consequences. Recent re- 
search on vegetable oils and biodiesel blends suggests that the biode^adability and 
environmental persistence of these oils is very complex 2 . Developing an under- 
standing of the potential environmental impacts associated with spills of these oils 
requires fundamental research. Such fundamental research is critical in providing 
sound science to inform decision-making and field applications. 



40 


EPA’s Role in Spill Response 

The National Oil and Hazardous Substance Pollution Contingency Plan (NCP), 
which has been in effect for 41 years, established a successful oil spill response 
framework defining the roles of Federal agencies. Under the NCP, the EPA or 
USCG provide Federal On-Scene Coordinators (FOSCs) for the inland and coastal 
zones, respectively, to direct or oversee responses to oil spills. Other Federal agen- 
cies with related authorities and expertise may be called upon to support the FOSC. 
At the national level, these Federal agencies coordinate their activities through the 
National Response Team (NRT). The NRT is comprised of 15 Federal departments 
and agencies and is chaired by EPA and vice-chaired by the USCG. The NRT coordi- 
nates emergency preparedness and response activities for oil and hazardous sub- 
stance pollution incidents and provides Federal resources, technical assistance, and 
policy guidance as defined in the NCP. The Science and Technology Committee, 
which is the NRT’s science arm and of which I am a participating member, provides 
a forum for the NRT to fulfill its delegated responsibilities in research and develop- 
ment. Users of and sometimes collaborators in our research include multi-agency re- 
gional response teams, EPA’s environmental response team, EPA and USCG 
FOSCs, and other government agencies such as NOAA, Fish and Wildlife Service, 
and states. Not only do these U.S. organizations rely significantly on EPA’s research 
results, the international community does as well. 

Past and Current Research 

EPA’s research includes development of practical solutions to mitigate spill im- 
pacts on freshwater and marine environments; development of remedial guidelines 
that address the environment, type of oil (petroleum and non-petroleum oils), and 
agents for remediation; and modeling fate and effects in the environment. Spill miti- 
gation research includes bioremediation, chemical and physical countermeasures, 
and human and ecotoxicity effects. Fate and effects research focuses on modeling 
the transport of oil in a variety of settings with application to field situations. 

The work described above has resulted in new protocols for testing the effective- 
ness of commercial oil spill treating agents; guidance documents3 for implementing 
bioremediation in different environments such as wetlands, salt marshes, and sandy 
shorelines; a clearer understanding of the impact and persistence of non-petroleum 
oil spills in the environment (i.e., vegetable oils, animal fats, and biofuel blends); 
and development of new treatment approaches. Important on-going research is help- 
ing to understand oil persistence long after the initial spill incident, such as the 
Exxon Valdez oil that still lingers in certain areas of Prince William Sound, Alaska. 
We need to understand if the lingering oil still poses an environmental threat to 
the habitat and the resources at risk. If it does, we must learn why it still lingers 
and develop means to remove this lingering oil to safeguard the ecosystem. 

Ten years ago, EPA began conducting research on non-petroleum oil such as vege- 
table oils and animal fats. This anticipatory research investment will be invaluable 
as the national emphasis on biofuels development takes hold because vegetable oils 
are the primary feedstocks for biodiesel production. Contrary to some claims, we 
have found that these oils are not readily biodegradable in the environment because 
of the complexity of chemical interactions among saturated and unsaturated fatty 
acids. 

The Deepwater Horizon spill is raising questions about the inherent problems as- 
sociated with current spill mitigation technologies. One approach to addressing 
these questions is to encourage such innovative approaches as green chemistry in 
the development of new, less toxic dispersants and other physical-chemical tech- 
niques for treating oil spills. 

Future Research 

Future research will necessarily involve some major refocusing of effort and co- 
ordination with other agencies that have leading roles in some of the following areas 
of research. Some key issues as a result of the Deepwater Horizon incident have 
raised new concerns about the effectiveness and toxicity of dispersant use, especially 
in the deep sea, so the following examples involving dispersants highlight needs in 
this area. The needs are not listed in any priority order. 

• Defining factors of spilled oil that control dispersibility. Oil type is a key fac- 
tor that needs to be studied in greater depth. We know less about the 
dispersibility of heavy refined products such as the IFO 180 and 380 fuel oils, 
bunker C, No. 6 fuel oil, and even No. 2 fuel oil compared to crude oils. We 
need to understand mechanistically the differences among the various types 
of oil in terms of their dispersible properties. We also need to understand how 
water-soluble dispersants differ from oil-soluble ones. We know very little 
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about the biodegradability of dispersants and their constituents in saltwater, 
which is supposed to be their ultimate fate in the environment. We must in- 
crease our understanding of oil properties as they affect dispersibility (weight; 
viscosity; pour point; percentage of asphaltenes, polar compounds, and toxic 
components such as aromatics (PAHs), etc.). 

• Understanding the natural conditions under which spilled oil is dispersible. 
These factors include temperature (dispersion may be less effective at low 
temperatures), mixing energy (wave energy on the water surface is needed for 
effective dispersion of oil into the water column, but little is known about 
deep sea injection into rapidly moving oil from a blowout); salinity; sub-sea 
conditions (dissolved oxygen; hydrostatic pressure; water solubility and com- 
position of dispersants and their constituents; and toxicity to water column 
species both at the surface, within the water column above and below the 
pycnocline, and at extreme depths). 

• Effectiveness of dispersants on weathered emulsions. If a water-in-oil emulsion 
(“mousse”) occurs as a result of high-energy mixing, the resulting mousse has 
properties that prevent dispersion into the water column. We need to under- 
stand those properties and develop methods to mitigate them to make the 
mousse more dispersible. Very little research has been conducted in this area. 
Research is needed to determine if it is possible for a dispersant to be devel- 
oped that will disperse oil trapped in water-in-oil emulsions. 

• Coalescence and resurfacing of dispersed oil droplets. We know that the small- 
er the dispersed oil droplets, the less inclined they will be to re-coalesce. How- 
ever, we still do not know exactly how large they must be for re-coalescence 
to take place. This would be an important property to know and understand 
as it might affect our ability to improve dispersant treatment. Study of this 
property would be best done in a wave tank that produces reproducible condi- 
tions between experiments. Alternating high energy and quiescent conditions 
to allow re-coalescence to occur would provide invaluable evidence on condi- 
tions for re-coalescence. 

• Quantification of horizontal and vertical diffusion of treated oil. We know that 
vertical diffusion transports droplets deeper into the water column, while 
buoyancy makes them return to the surface. Wave energy decreases with 
depth of the water. Diffusion also decreases under the influence of vertical 
density stratification. Our knowledge of vertical and horizontal diffusion of 
dispersed oil in water is still very limited. We need better understanding of 
dispersed oil diffusion in seawater below and above the pycnocline to enable 
better model development of dispersed oil plumes in deep sea. 

• Research on the ecotoxicological effects of underwater injection of dispersants. 
This is a new area that developed directly as a result of the Deepwater Hori- 
zon spill in the Gulf. Additional research is needed to determine the 
ecotoxicological effects of dispersants and dispersed oil in the deep sea. 

• Environmental fate, effects, and transport of released crude oil, dispersed oil, 
and dispersants on human health and the environment. Spills, explosions, 
fires, and blowouts can have multiple environmental and public health im- 
pacts. Operational discharges of produced water, drill cuttings, and mud have 
chronic effects on benthic (bottom-dwelling) marine communities, mammals, 
birds, and humans. Humans can be affected by occupational exposure to oil 
and other chemicals while participating in response and cleanup operations, 
or by environmental exposure such as ingesting oil-contaminated seafood. Ma- 
rine mammals are affected by the oiling of their fur and skin, and through 
consumption of oil-contaminated foods (e.g., mussels), or via inhalation of 
fumes that have liver, kidney, and central nervous system toxicity. The ma- 
rine mammals most commonly affected include seals, sea otters, walruses, sea 
lions and whales, manatees and dugongs (in tropical waters), and polar bears 
in the Arctic. Sea otters are particularly vulnerable as they feed near the sur- 
face, have little blubber, and depend upon an intact fur coat to maintain their 
body temperature. Research is needed to better understand these impacts and 
how to mitigate the effects of an oil spill before it has affected the species at 
risk, including humans. Ecotoxicity research is needed in areas beyond 
human health effects, including research about effects on animals and other 
aspects of the environment. 

• Short and long term benefits and impacts of various spill management strate- 
gies, practices, and technologies. The various spill management strategies in 
use today include mechanical removal techniques (use of sorbents, booming 
and skimming operations), in-situ burning, dispersants, and bioremediation. 
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Mechanical removal techniques are the first line of defense used in response. 
However, such methods are highly variable in terms of effectiveness, and they 
depend on where the spill occurred. In-situ burning can be more effective, es- 
pecially in wetlands where the oil can be concentrated and more easily 
burned. Dispersants can be effective on open water and used over large areas 
because of the way they are applied conventionally (overflights by fixed wing 
aircraft). One major requirement is the need for good mixing (wave energy). 
Dispersants are much less effective under quiescent conditions. Bioremedi- 
ation can be very effective on sandy marine shorelines, wetlands, and salt 
marshes, but it is much slower (weeks to months or more), and bioremedi- 
ation is not usually considered a first response. All these techniques could be 
improved with better research and more scientific understanding. 

Finally, EPA’s Environmental Response Team (ERT) plays a key role in testing 
and validating monitoring equipment in collaboration with the MMS at the Oil and 
Hazardous Materials Simulated Environmental Test Tank (OHMSETT) Facility in 
New Jersey to understand oil monitoring systems under the Special Monitoring and 
Response Technologies (SMART) protocol. This interaction allows ERT and the 
Coast Guard to be trained on oil spill monitoring equipment for detecting oil in the 
water column. 

Summary and Conclusions 

In conclusion, I want to emphasize that EPA’s oil spill research program is an ap- 
plied, practical program that is designed to address real and important emergency 
spill response and environmental protection challenges based on high quality, sound 
science. Our research informs EPA’s regulatory decision-making and policy develop- 
ment for oil spill prevention, preparedness, and response programs and the National 
Response Team. EPA’s oil spill research is important to the protection of the envi- 
ronment from oil spills. The research has been timely as we have developed a better 
understanding of how dispersants work (quantification of mixing energy needed for 
optimum dispersion and biodegradability of dispersed oil at several temperatures) '*- 
12, how to protect wetlands and marshes with innovative sorbent technology, and 
how best to implement bioremediation technology in a variety of environments. All 
of this research is useful for the current Gulf spill in terms of providing answers 
to many questions raised by EPA decision-makers, the Regional Response Teams 
(RRTs), the public, and the news media. It is imperative that EPA’s Research and 
Development program continue to support oil spill response and prevention through 
its expertise and the knowledge gained through its research. It is critically impor- 
tant that EPA’s research program in this area continues and evolves to address the 
needs identified to protect our natural resources and cleanup the environment fol- 
lowing such disasters. 

Thank you for the opportunity to testify today. I am happy to answer your ques- 
tions. 
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Discussion 

Chairman Baird. Dr. Venosa, thank you. I want to thank our 
witnesses for staying well within the time and I encourage my col- 
leagues to follow this example. I will recognize myself for a few 
minutes and then proceed with Mr. Hall. 

First of all, I want to thank you all for being here today. You 
must he keeping very long hours, and I also thank you for all the 
work leading up to today. And that goes not only for those of you 
who are here but all of your colleagues in the field, and please pass 
our appreciation on to them because I know how hard you folks are 
working and I know how important the mission is. 
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I just want to make one observation. You know, these signature 
events like Exxon Valdez, now like this blowout in the Gulf, tend 
to focus our attention in the short run as a society and then we 
sort of move on. Ultimately, this well will be capped, but the dam- 
ages will be there for decades, and I think it is important to recog- 
nize we are all contributing to this. Our dependence on fossil fuels 
adds to this, and it is satisfying, I suppose, to point fingers at BP, 
but all of us in this room consume these products, and until we 
make a commitment to reduce that, we are going to continue to 
face these risks. 

My other comment is, I have seen the advertising from BP, 
which quite understandably has a slogan that says something like 
“We will make this right.” The facts are, they can’t make it right. 
They just can’t. Our next panel will talk about the lasting damages 
and we need to be clear about this. This is not something that 
throwing a lot of money or technology at is going to make right. 
Once this happens, the damages are long lasting: eleven lives lost, 
millions of acres of valuable wetlands, marshes and coastal zones 
are destroyed. And so we need to be clear: we are trying to mini- 
mize and reduce damage, but we are not going to make this right. 
We are going to try to make it less bad but it is going to be very, 
very bad. 

A Possible Lack of Information on Deepwater 
Drilling 

I want to ask this question. Dr. Venosa, you talked on the one 
hand about project research that has made progress in our under- 
standing, but also on the other hand about areas where we still 
need knowledge. Before we approve a drug in medical research, we 
look at side effects, we do a whole lot of risk analysis. There are 
stages, as you know, in drug trials. My question as I heard your 
list of what we still need to know, is did we approve this drug of 
deepwater drilling before we fully understood the effects on the pa- 
tient? 

Dr. Venosa. Well, we do have a procedure that we have to — that 
vendors have to follow in terms of getting their products listed and 
they have to get listed on the NCP [National Contingency Plan] 
product schedule, and dispersants were probably the number one 
technology that we thought would be best used to mitigate the im- 
pact of this huge spill because 

Chairman Baird. Let me approach it a little differently. I mean, 
I understand you have done research on the dispersants but, you 
know, as I listened to Ms. Buffington’s analysis, we have analysis, 
some study in Norway, I guess, of behavior of oil at deepwater. Do 
we really know how well — did we know well enough what kind of 
lasting impacts this would have before we approved this deepwater 
drilling? In other words, were there so many unknowns about how 
oil behaves at depth, how underwater deep sea plumes perform, did 
we just say look, we want the oil that is down there, we may not 
know enough about the consequences but let us go ahead and ap- 
prove the drilling? That is open to everybody. 

Dr. Venosa. This is a brand-new approach. We have never had 
to deal with a deep sea blowout like this before, especially at 5,000 
feet below the surface. So no, we don’t know what the long-term 
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effects are going to be or we didn’t know it 51 days ago either, but 
there is a risk and there is a benefit to everything you do. No mat- 
ter what you do, there is going to be something that is going to be 
damaged, so we have to try to weigh the risks of the decisions we 
make versus the benefits that we hope we will make. 

Chairman Baird. My concern as I listen to the testimony, as I 
have it and studied it, is I don’t know that we knew the risks very 
well. I think we were focused on the benefits and we didn’t look 
at the risks. 

Anybody else want to address that issue? Captain Lloyd. 

Captain Lloyd. Yes, sir. One thing I would say is, OPA 90 re- 
mains a solid foundation to work from. I think we have a system 
of preparedness, a planning regime that is in that set of laws that 
is sort of a foundational approach and so when you look at some- 
thing new and unique like deepwater operations, it certainly lends 
itself to the potential for a need for a reevaluation of the issues 
that may result, which is essential to what is going to happen in 
this case. So we do recognize that the foundation that was laid in 
OPA 90 is very solid and provides an opportunity for us to form 
up rapidly. 

Chairman Baird. Thank you. One thing that would be helpful, 
I won’t ask for it now, but if anybody has got access to a concise 
document showing how the research conducted since OPA 90 has 
informed better practices in this cleanup, that would be very help- 
ful so we can see what have we learned that we are applying in 
this case that we didn’t know before. 

I recognize Mr. Hall for five minutes. 

Causes of the Deepwater Horizon Spill 

Mr. Hall. Mr. Chairman, thank you, and I want to thank Mr. 
Venosa for getting right to the point here. You are dealing with 
something that has probably never happened before. We don’t 
know why it happened and we apparently don’t know what to do 
about it. 

At his speech in Pittsburgh last week. President Obama sug- 
gested that the core cause of the oil spill was a lack of government 
regulation. That is something we have all been trying to run from, 
too much government regulation, but specifically he attacked Re- 
publicans for an approach that he said, “gutted regulations and put 
industry insiders in charge of industry oversight.” And he also said 
that under the Bush Administration, if you are an oil company, you 
probably get to play by your own rules regardless of consequences 
to everyone else. Now, I don’t recollect President Bush trying to put 
9/11, the cause of it on Clinton, and I think these are the words 
of — and there is a reckless accusation made by President Obama, 
who turns out to be a real and certified non-expert on this matter. 
The President is clearly eager to put blame on others. However, we 
still don’t understand precisely what went wrong. Question: How 
much do we actually understand about what went wrong? Ques- 
tion: Do we know what happened from a technical standpoint? If 
so, do we understand how much of the failure was due to inad- 
equate or faulty technology, poor implementation of safety protocols 
or inadequate or ineffective regulatory system? And with respect to 
the regulatory system, do we know what to what extent the lack 
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of regulations might have contributed to the disaster as opposed to 
ineffective regulations or effective regulations that simply were not 
followed? I am not going to ask you to answer that. I only have five 
minutes. But I will be submitting that to you in writing and give 
you a reasonable time to give me those answers. 

In the small time that I have left, I might just ask a question. 
Why is there a current influx of ideas and solutions for cleanup 
technologies, some of which are considered to have real potential, 
according to the representatives of the Unified Command, which 
are not considered or developed by government agencies prior to 
the current spill? And what technologies have been developed from 
the millions of dollars the Federal agency investment in research 
and development in the last 20 years since Exxon Valdez spill and 
Oil Pollution Act of 1990? Any of the four of you that want to tack- 
le that, I would appreciate it. 

Captain Lloyd. On the first one with regard to technology co- 
ordination, there have been many offers of ideas and technology 
proposals and so for that reason, in addition to what BP has at 
their website, the Coast Guard in coordination with the other agen- 
cies of the Interagency Committee have set up a broad agency an- 
nouncement to receive those ideas so that they can be looked at 
and determined on the merits of the proposal. We have received 
over 100 of those right now and there have been other ad hoc pro- 
posals that have been received. They get a reply back and they are 
now being looked at by the Coast Guard’s research and develop- 
ment center. 

Mr. Hall. I thank you. I only have about a minute and 40 sec- 
onds. Would one of the others of you like to address that? 

Mr. Helton. I will take one. Representative Hall, one of the 
issues that Chairman Baird also brought up was, what have we 
learned since the Exxon Valdez, and obviously much of the re- 
search we have done in the last 20 years was driven by lessons 
learned from that incident. One of the things that we have done 

is, we have done a lot of work on sensors to detect oil at sea. We 
have also done work on improving cleanup technologies on the 
shorelines. One of the things we know from Exxon Valdez and 
other spills is that the cleanup can sometimes cause more harm 
than the spill itself, so trying to design effective cleanups that pro- 
tect the shoreline but don’t cause additional damages has been a 
big lesson learned in the last 20 years. 

Mr. Hall. Well, I thank you for that, and, you know, from maybe 
an ignorant view of it, it seems to me that either the Federal Gov- 
ernment ought to oversee the cleanup or BP, and of those two, BP 
is much more reliable financially because the Federal Government 
is broke. So they caused it, so I think they should have told BP to 
correct it, and when they correct it, we are going to send you the 
charge for everything else you have caused to date. That simplifies 

it, and I even yield back the last 20 seconds of my time. Thank you, 
Mr. Chairman. 

Chairman Baird. Thank you, Mr. Chairman. 

Mr. Gordon is recognized. 

International and Best Practice Coordination 

Chairman Gordon. Thank you. Chairman Baird. 
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As I mentioned earlier, this BP spill is a historic tragedy. How- 
ever, there are spills of different natures happening — I won’t say 
daily, but frequently every year. It is my understanding that there 
has been an international spill control organization that was incor- 
porated in London in 1984 as a nonprofit dedicated to improving 
worldwide preparedness for response to oil and chemical spills. I 
would like to better understand what that organization does, what 
our U.S. interface is with that organization, and what technologies 
we are, you know, learning from other countries and how we are 
using those. Go right ahead. 

Mr. Helton. Thank you, Mr. Chairman. One of the things that 
NOAA does do is participate in international forums with a num- 
ber of countries. I am a delegate to the International Maritime Or- 
ganization. We meet twice a year to discuss hazardous and noxious 
substances and also oil pollution response, and that is a mecha- 
nism for exchanging information on incidents like this. No one 
country has, thankfully, the experience to deal with these kinds of 
incidents, but I note that last year in Australia, there was a large 
oil blowout, and the past meeting of the IMO committee that I am 
on did focus on some of the lessons learned from that incident and 
was very beneficial in the initial stages of this incident in under- 
standing what kinds of fates and effects we might expect to see. So 
there is a lot of exchange on incidents and lessons learned, and the 
oil spill community is a fairly small community, even internation- 
ally. So we see our colleagues, even here at this incident, and we 
have individuals from multiple other countries helping to solve and 
assess this incident. 

Chairman GORDON. Is there any kind of international best prac- 
tices protocol for something like this? 

Mr. Helton. The IMO does prepare manuals and standards. The 
United States has a different format for how we deal with oil pollu- 
tion response that drives some of the — because we have a much 
more of a focus on the “polluter pays” model than some of the inter- 
national standards. But in terms of the base technologies of 
how 

Chairman Gordon. So if they don’t do “polluter pays,” what are 
they doing? 

Mr. Helton. There is an international liability regime ^ that a 
number of other countries belong to that is a different structure, 
and in those places often it is the country that does the response 
and seeks reimbursement from this international liability regime. 

Chairman Gordon. And we are not a part of that? 

Mr. Helton. No, sir. 

Chairman Gordon. And do you have an opinion as to whether 
we should be? 

Mr. Helton. I don’t have an opinion. I know that our system is 
considered to be very strong and many other countries look at our 
models for how we do work here, in part because of the liability 
caps that the international regime has. 

Chairman Gordon. Does anyone else want to address that? 


^The International Oil Pollution Compensation (lOPC) funds are only applicable to tanker 
spills. See Appendix 2. 
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Captain Lloyd. Yes, sir. With regard to best practice coordina- 
tion, another aspect of that interaction is conferences where papers 
are submitted and they are reviewed and they may or may not 
have technical merit and it is private industry, government, state, 
local and international. This goes back also to the regime set forth 
in OPA 90 which is based on the “polluter pays” principle. We can 
give you the details. We are a signatory to the OPRC, which is the 
international treaty, but we use the OPA 90 regime, and we can 
provide those details for the record. 

[The information follows:] 

U.S. Coast Guard Insert Regarding the OPRC 

In July 1989, a conference of leading industrial nations in Paris called upon the 
IMO to develop further measures to prevent pollution from ships. This call was en- 
dorsed by the IMO Assembly in November of the same year and work began on a 
draft convention aimed at providing a global framework for international co-oper- 
ation in combating major incidents or threats of marine pollution. 

Parties to the Oil Pollution Preparedness, Response and Co-operation (OPRC) con- 
vention are required to establish measures for dealing with pollution incidents, ei- 
ther nationally or in cooperation with other countries. To date there have been 11 
meetings of the Response Planning Cooperation-Work Group. This group has de- 
vised and promulgated an international treaty (USA ratified and internationally in 
effect) which defines minimum strategies and responsibility for Administrations in 
dealing with pollution clean-up. The USCG has been an active participant to this 
treaty and the guidelines and resources associated with it. For example, the U.S. 
delegation recently submitted papers titled: A Field Guide for Oil Spill Response in 
Ice and Snow; Shoreline Assessment Manual and Dispersant Use Guidelines. 

The Coast Guard also provides a leading role in the following annual meetings 
of responders and response technology vendors: The Clean Gulf Conference, The 
Clean Atlantic Conference, the Clean Pacific Conference and the International Oil 
Spill Conference. Papers are submitted, peer reviewed and presented at these con- 
ference. The following are a few of the topics presented at these events: Incident 
Action Plans; Marine Firefighting and Salvage case studies and Transitioning vessel 
casualty events to marine pollution response operations. 

These events, along with annual mandatory oil spill response exercises (tabletop 
and on water mobilization) as well as regularly scheduled meetings and Regional 
Response Team meetings (semi-annually) offer excellent opportunities for local, 
state and. Federal agency personnel to meet and work together on oil and hazardous 
chemicals response topics as well as policy and coordination issues. 

Coast Guard and Federal Maritime Commission regulations require outer conti- 
nental shelf facilities with capacity >1,000 barrels and every vessel carrying oil as 
cargo or vessels greater than 300 tons that carry oil as fuel to have a Certificate 
of Financial Responsibility (COFR) as a demonstration of financial ability to pay for 
an oil spill resulting from the oil they carry. The COFR is in essence a bond signi- 
fying that an insurer has been arranged to provide the funding likely to arise from 
a pollution incident from the vessel or facility covered. COFR’s have specific dollar 
amount coverage’s stipulated in regulation which are fixed at $75 million for facili- 
ties but vary for ships based on tonnage. Courts can eliminate the caps for polluters 
found guilty of negligence or willful misconduct. 

Our approach of having private companies bear the burden for 
marine accidents that they may cause is seen as a best practice. 
In a lot of other countries, the Nation tries to bear that response 
and in many instances they struggle with that. 

Chairman GORDON. Do smaller companies have to put up some 
kind of bond? I mean, it is fine to say that the polluter pays, but 
if you have someone who is broke, then what do we do? 

Captain Lloyd. Well, and that is what the purpose of the Oil 
Spill Liability Trust Fund is. There are planning requirements and 
applicability requirements in OPA 90 for those that ship or store 
oil, and that would drive their planning and their contracting for 
those means. 
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Chairman GORDON. Does anyone else want to make a brief com- 
ment on that? If not, I yield back the balance of my time. 

Chairman Baird. Thank you, Mr. Gordon. 

I recognize Mr. Ehlers. 

MMS Spill Preparedness 

Mr. Ehlers. Thank you, Mr. Chairman, and Ms. Buffington, you 
have escaped unscathed so far, so I will see what we can do for 
you. 

One thing that strikes me about the whole issue, one thing I 
have learned in my research as a physicist is that anything that 
can go wrong will, and it seems to me that was not — that was a 
new concept to a lot of the people working on this. 

The other saying that I learned from my mother, an ounce of pre- 
vention is worth a pound of cure. In a case like this, it is probably 
an ounce of prevention is worth $100 million of cure. I am just as- 
tounded that people seem surprised that this oil spill could happen. 
I just assumed it would happen at some point. There is no evidence 
that it wouldn’t. 

And secondly, the surprise that there is this plume of oil forming, 
and I remember as a child hearing about the gushers in Texas. If 
you tap into a source of oil that is under pressure, which many of 
them are, particularly at great depths, this is going to happen, and 
I am just surprised there hasn’t been greater expectation of this 
and better preparation for dealing with it. It is great now to use 
this as an experiment on how to clean up, how to stop it and so 
forth, but all of that should have been done before, and I am just 
amazed that there isn’t a greater regulatory mechanism that says 
you will do this. 

Having said that, I know that MMS has been active in deepwater 
oil spill response research. I am wondering why you haven’t specifi- 
cally addressed the research recommendations from Project Deep 
Spill and why you were not better prepared to deal with something 
of this magnitude, and I am not taking the burden off BP by asking 
you this. The entire industry should have been asking that ques- 
tion. I would appreciate your comments on that. 

Ms. Bufeington. Representative Ehlers, it is true, we had 
Project Deep Spill in the Norwegian Sea, and it provided data to 
look at the spill models, and it was in 800 meters of water. The 
information from that is being applied in the Deepwater Horizon 
incident. I think what is surprising is the amount of time this is 
going on. 

Mr. Ehlers. In what way? What would you have expected? 

Ms. Buffington. I would have expected the spill to be not as 
long as this. 

Mr. Ehlers. And for what reason? 

Ms. Buffington. That it would have been capped by now. 

Mr. Ehlers. And how would you have proposed capping it? 

Ms. Buffington. I don’t have that information in front of me, 
and, you know, we can get back with some more information to 
you, but 

Mr. Ehlers. BP had no plans about capping? 
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Ms. Buffington. They have the oil spill response plan, and I 
guess they have been trying different techniques hut they haven’t 
been successful obviously. 

Mr. Ehlers. I am just surprised they are continuing to drill if 
they haven’t solved that basic problem. Frankly, the entire corpora- 
tion is at risk because of a lag to do so. 

Ms. Buffington. There is much more research gaps that we 
need to look at for deepwater for oil spill response in deepwater, 
and the lessons learned from this incident will be applied back into 
the research program. 

Mr. Ehlers. Yes, a bit late, however. I am just terribly bothered 
about the lack of foresight, both of our government and of BP, and 
of course, BP will pay a price for that, perhaps even the failure of 
the corporation at the rate it is going. But it is very distressing to 
me that something like this was not foreseen and expected and 
plans in place to deal with it. I just don’t see much evidence of 
that. 

I am also surprised that people are surprised that the oil would 
go to the top and spread as rapidly as it did. Again, that is to be 
expected just from the simply chemistry and physics of that situa- 
tion. So I think there is a lot of people at fault here. 

One last comment. On 60 Minutes, they had one of the workers 
who quoted someone, quoted a BP person who said, “we are going 
to go ahead and do it, we know it will be safe”, et cetera. Is there 
a record of that and will that person be punished? 

Chairman Baird. Mr. Ehlers, I am going to — ^your five minutes 
is up, but I am going to be very strict on this today. I am sorry, 
my friend. 

Mr. Ehlers. That is really too bad. This is the best question yet. 

Chairman Baird. I know. You will just have to time it better 
next time. You can of course submit questions for the record. I 
think it is an excellent question, but in the interest of allowing my 
colleagues all to ask questions, Ms. Woolsey is recognized for five 
minutes. 

The Eederal Oil Spill Research Act and Agency 
Responsibility 

Ms. Woolsey. Thank you, Mr. Chairman. 

Thank you all for being here today — not an easy task but you can 
all be glad you are not Admiral Allen. Imagine, he hasn’t stopped 
talking for weeks now. So difficult. 

Oil spill prevention and mitigation is more than important to me 
and the people I work for because we have to protect our environ- 
ment, we have to protect our coastal economies. But in my district, 
we were severely affected by a minor spill in November of 2007. 
The container ship Cosco Busan collided with the San Francisco 
Bay Bridge and released 58,000 gallons of oil into the San Fran- 
cisco Bay and this was considered a minor spill, and, compared to 
the Gulf of Mexico, it certainly was a minor spill. But this spill 
spread rapidly. It affected large areas of the north coast, the Gold- 
en Gate Bridge National Recreation Area, Point Reyes Seashore, 
Gulf of the Fairlawns, Monterey Bay national marine sanctuaries. 
The beaches of Marin County were soiled. The Federal parklands 
were sullied, and restoration projects were threatened. So this ex- 
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perience showed me, and this was 2007, that we had some real 
questions when we were through with this, and my major question 
was well, who is in charge here, and that is why I introduced H.R. 
2693, the Federal Oil Spill Research Act, and of course here in this 
Committee, we are responsible for science and research and devel- 
opment, but my question was really bigger than that. I mean, who 
is in charge? Because we have to coordinate Federal research and 
development. We have to coordinate the cleanup and the preven- 
tion. There is so much that I think was left unanswered at that 
point and is more than unanswered for me today. 

So I need to ask you — well, I have a little side thing I want to 
say. No matter who is in charge, if the operators do not play by 
the rules, it really doesn’t matter. If they are going to shortcut the 
system, if they are going to ignore signs that there could be a prob- 
lem, if they are not going to care particularly about the safety of 
their workers, it doesn’t matter how good our system is. 

But my question for you, and I would like to start with Mr. 
Helton and go down, if we do need a better coordinated Federal re- 
search and development effort for oil spill technology, which agency 
should lead the effort for research and development? And we need 
an umbrella agency. I mean, we have got, what, 15, 17 agencies, 
you know, that are responsible here. Which particular agency 
should be responsible, Mr. Helton? 

Mr. Helton. Thank you. NOAA is a science agency and we un- 
derstand the oceans and the atmosphere and we can contribute a 
great amount to the research for oil pollution, but oil pollution re- 
sponse is more than just understanding what is happening in the 
ocean. It is also how to design ships to be safer, how to design engi- 
neering controls such as the blowout preventers to be safer. So I 
think it is important the way that we have it structured now with 
the Coast Guard as the lead of this interagency group with con- 
tributions from the other agencies as they can contribute. My agen- 
cy can certainly contribute with effects on fish and wildlife and 
water columns, but we don’t have the skills to design double-hulled 
tankers and to design better safety systems. So I think what is 
most important is that, whatever system we have, that it is funded, 
and that we have the assets and the enthusiasm between spills to 
carry on the research that is needed. 

Ms. WOOLSEY. Captain Lloyd, do we need 15, 17 agencies to deal 
with this? 

Captain Lloyd. Thank you, ma’am. The reality is, it is a complex 
issue. Each agency has authority and jurisdiction. The Coast Guard 
is the lead Federal agency for coordinating a response, for example, 
or for preparedness efforts. For the R&D effort, I think it was envi- 
sioned as they created OPA 90 that practitioners would be looking 
for things that work, so we recognize the need to update the tech- 
nology plan that was brought up prior to the last hearing. So we 
are making an effort to do that, to lead that and use the team- 
based approach because we rely on NOAA, for example, for our 
science support and on EPA for their broad technical capabilities 
for toxicity and things like that. So it does require all of the whole 
of government approach, which is what we used for preparedness, 
which is what we used for response, and in past discussions we 
have tried to describe R&D as a subset of preparedness, so it flows 
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well to use a team-based approach, but also to have a lot of initia- 
tive moving forward. 

Ms. WooLSEY. Well, every team needs a captain, and 

Chairman Baird. Ms. Woolsey. 

Ms. Woolsey. — that is a problem. 

Chairman Baird. Thank you very much. 

Ms. Woolsey. Oh, am I over? 

Chairman Baird. Yes, indeed. I am sorry. 

Mrs. Biggert. 

Mrs. Biggert. Thank you, Mr. Chairman. Before I begin my 
question, I was just thinking about this. Have you considered doing 
a Codel for this committee to go down there? 

Chairman Baird. We have, actually, been discussing that possi- 
bility. We are trying to decide how we would be constructive rather 
than just one more group of Members of Congress in the region. So 
we are 

Mrs. Biggert. That is always very important, but I think this 
Committee is very important. 

Chairman Baird. I think it is a good suggestion. We are in dis- 
cussions on that very subject. 

Ecological Impacts of Oil and Dispersants 

Mrs. Biggert. Thank you. 

Listening to all of you, and you all, you know, seem to have a 
lot of input into this, and maybe — and talking about a team, but 
it seems like we have such a problem here of whether this, you 
know, well is going to be able to be capped, and it seems like, have 
we brought in the best and the brightest of all the minds that could 
deal with this as far as, you know, getting together from the indus- 
try and from the government? I know I have been contacted by sev- 
eral people that have ideas, but trying to get those ideas to you — 
you say well, it is very easy, it is coordinated, but it is not. You 
know, I have gone to Governor Jindal, gone to BP, and it makes 
it so — I think we need more of a coordination there too to get the 
ideas and get them going. Here are people that might have, you 
know, the absorption capability and they can’t get through to any- 
body or the dispersal. I don’t know how that works. 

So Mr. Helton, does NOAA have any analysis indicating what 
the oil impact in the Gulf regions would have been without the use 
of dispersants? 

Mr. Helton. Well, I think it is important to recognize that this 
oil is being released from the sea floor. It has a mile to travel be- 
fore it reaches the surface. It is a light crude oil and a large frac- 
tion will disperse naturally, even without the contribution of the 
dispersants at the sea surface and the sea floor. We are obviously 
looking at the tradeoffs of dispersant use, and we don’t have all the 
answers about and all the information we need to make those 
tradeoffs. But everyone has seen the pictures in the last week of 
oiled pelicans and oiled marshes; no one wants to see that, either. 
So we are in a very tough situation. We don’t have all the answers 
but we are trying to make the best decisions we can. 

Mrs. Biggert. But it seemed like there was a question of wheth- 
er the states could put up sandbags to try and protect their wet- 
lands and try and keep it off the shores and yet the government 
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said no, you know, you can’t do that, and I think this is a real proh- 
lem of disconnect between the groups. 

Mr. Helton. I think that every response alternative has trade- 
offs and has collateral impacts, and even something like putting a 
boom on a shoreline can cause harm. We want to make sure we use 
those appropriately. I think it is unfortunate that we are in the sit- 
uation where we are essentially building a fire truck while we are 
in the middle of the fire, and there is obviously lots of technology 
out there, lots of very smart people who are contributing, and we 
need to adapt the information we are getting from all the vendors 
and the public who have good ideas. At the same time, we need to 
continue that thinking and that effort between spills. It is not a 
very effective process to try to design things in the middle of the 
spill. 

Mrs. Biggert. It is not, but we don’t know how long this is going 
to last either. 

Mr. Helton. Right. 

Mrs. Biggert. And maybe then I will turn to Dr. Venosa. What 
kind of R&D effort exists in terms of the next-generation dispers- 
ant? Are you — is there research going on right now trying to find 
what we can use that would be better? 

Dr. Venosa. Thank you. Not at the moment, but as I mentioned 
in my oral testimony this morning, we are going to be giving seri- 
ous consideration to the use of green chemistry to develop less toxic 
or nontoxic dispersants in the future and so we will be — our admin- 
istrator has asked Congress for additional research funds, and I am 
sure that that will be part of it to ask our colleagues from academic 
institutions to come up with some ideas. 

Mrs. Biggert. Does anything exist right now for the subsea ap- 
plication? 

Dr. Venosa. Well, the dispersants that are being used right now. 
It doesn’t make that much difference whether they are used in the 
subsea or whether they are used on the surface. What you need is 
energy to mix the dispersant with the oil, and that is happening 
at the deep sea, and from all the data that I have seen so far, it 
appears to be working. The plumes that you hear about are mostly 
dispersed oil because the particle sizes are very small and that is 
why they are staying in the deep sea. They are not rising to the 
surface. And so Mr. Ehlers was right. If there were no dispersant 
added to this deep sea, then all this oil would be surfacing most 
likely. 

Mrs. Biggert. Thank you. I yield back. 

Chairman Baird. I thank you. 

Mr. Garamendi. 

Research Activities in California and Coast Guard 
Preparedness 

Mr. Garamendi. Thank you very much, Mr. Chairman. Thank 
you for the hearing and for the witnesses. 

First, there was some discussion from our Ranking Member 
about what happened. I would draw the Committee’s attention to 
some studies that are underway from the Center for Catastrophic 
Risk Management. Several universities are involved in this, one 
based at the University of California-Berkeley. I will pass that in- 
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formation on. It is exceedingly important that we gain knowledge 
about how the incident occurred, what the failures were and what 
can be done to prevent or to reduce the risk, keeping in mind that 
stuff will happen. 

My question goes directly to Captain Lloyd. Captain, are you fa- 
miliar with the California oil response program? 

Captain Lloyd. Somewhat, yes, sir. I have had interaction with 
them in the past. 

Mr. Garamendi. For the Committee’s edification, California has 
had for almost two decades now a specific in-place program ready 
to deal momentarily with any incident of oil spill in harbors or 
along the coast. It is reasonably effective, prepositioned equipment, 
prepositioned personnel, and communications, although in the inci- 
dent in San Francisco Bay, there was about a two-hour, three-hour 
hiatus, which was unfortunate. Nonetheless, my question to you. 
Captain, did such a response mechanism exist in the Gulf? 

Captain Lloyd. Yes, sir. The preparedness framework envisioned 
by OPA 90 is similar, if I recall, to the California approach. There 
is planning standards. The equipment is required to be contracted. 
There are plans. The area contingency plans are a manifestation of 
the area committee’s work to identify environmentally sensitive 
areas and then vessel and facility response plans are required to 
align with those plans for the vessels or facilities that are required 
to have plans. So there is a regime. 

Mr. Garamendi. Did it work? 

Captain Lloyd. I think OPA 90 remains a very solid approach 
to oil spill response and preparedness. 

Mr. Garamendi. There is considerable doubt as to whether there 
was an immediate response or even within several weeks, a couple 
of weeks of the effort to contain the oil at the site. 

Captain Lloyd. If you recall, I know you recall, sir, it started off 
as a serious, a very serious marine accident and fire and subse- 
quent casualty and loss of life and so as the — in all these instances, 
sir, the challenge is to build, you know, essentially a multimillion- 
dollar organization in a very rapid fashion, and this is done with 
a fairly regular period approach for an oil spill. That is the chal- 
lenge, to integrate the private capabilities that are required by law 
or reg, to integrate the local municipality and then the Federal 

Mr. Garamendi. Excuse me. I have but just another minute. My 
question now is, from this incident, is there a review of the suc- 
cesses and failures of the immediate response to contain the oil, 
and what is the time frame for that review? 

Captain Lloyd. We conduct preparedness reviews. We did one 
for Cosco Busan. We conducted an incident-specific preparedness 
review and it is actually available. Our intent is to do something 
similar and we are working on that. 

Mr. Garamendi. Are you gathering the necessary information? It 
is now, what, almost two months. 

Captain Lloyd. We are still in the crisis phase for the response 
obviously. There is still an ongoing release, and the national com- 
mander’s focus remains in mitigating the effects and working to, 
you know, control the source, so that is the primary focus right 
now, sir. 
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Mr. Garamendi. It seems to me that we should assume, in fact 
count on new spills occurring, and therefore we ought to be work- 
ing not only to deal with the current issue but to plan for the next 
one, the gathering of information, what we right, what went wrong, 
what could have been done better, et cetera. Thank you very much 
for that. 

Finally, MMS is in serious jeopardy, and the research programs 
at MMS have been questioned, and my question to you, Ms. 
Buffington, is, what resources do you have available in your re- 
search effort? And you have 10 seconds. 

Chairman Baird. I am going to ask you to be very brief in that 
and submit written comments. You have 30 seconds at most for 
that. 

Ms. Buffington. The oil spill response research that we get at 
MMS is between $6 million and $7 million a year rounded to the 
nearest million for the last ten years, and we have been able to do 
quite a bit with those funds. If we because of this incident received 
additional funds, then we would look at other efforts that needed 
to be done and supplement our strategic plan that we work on for 
the five-year period. 

Chairman Baird. Thank you. 

I am told by minority side that Mr. Diaz-Balart will be next be- 
cause of his position on the Subcommittee. 

Contingency Plans and the Effects of Oil 
Dispersants 

Mr. Diaz-Balart. Thank you very much, Mr. Chairman, and 
thank you all for being here. This is a huge disaster. A lot of people 
reference it to Katrina. Obviously with the exception of the loss of 
life, it may even long term be worse. This really is kind of like 
Katrina Oil. 

I have two questions, Mr. Chairman, on Katrina Oil. First, a lit- 
tle while ago I heard that it is kind of like building a fire truck 
during a fire. Now, knowing that we have been drilling, that there 
has been drilling in deepwater, it is not the first well in deepwater, 
how it is possible that the so-called fire truck was not built before 
we had the fire? In other words, how it is possible that the equip- 
ment, the technology, contingency plans were not already available, 
tested, explored and have a contingency plan before you have a 
problem or was there the attitude that there is never going to be 
a problem, there is never going to be a fire? I mean, how is that 
possible, is one question, if I could get an answer. 

The other one is the following about the dispersant, and we obvi- 
ously know the impact of the oil on the surface to the fisheries, to 
wildlife, et cetera. But what is the long-term effect on these clouds 
of so-called dispersed oil that are in the water columns? What are 
the long-term effects? Do we know what the long-term effects are 
on the fisheries, on the wildlife, on the coral reefs, et cetera? Could 
that be worse than the effects that we already know about, what 
are horrendous, of the floating oil and what do we know about 
that? So those are the two questions, Mr. Chairman. 

Captain Lloyd. For your first question, sir, I think it kind of 
goes back to, you know, the regime of preparedness that is laid out 
in OPA 90 is solid, but there is a recognition that building on that 



56 


and closing gaps, the gaps, for example, between Coast Guard and 
planning are issues to look at. We recognize that. But the pre- 
paredness responsibilities that the Federal on-scene coordinator 
has at the local level are taken very seriously. We have a system- 
atic approach to exercises, interagency exercises, and those occur 
on a regular and frequent basis and then there is also require- 
ments for plan holders to exercise their plans, so I think the issue 
is as we move forward, how do you build out that based on, you 
know, the clarity that has been provided by the Deepwater Horizon 
incident. 

Dr. Venosa. In regards to the second question, I am not a toxi- 
cologist. I can only tell you that, as I said before, whenever we plan 
a response, there are going to be risks and there are going to be 
benefits. The risks are that we don’t know what the long-term ef- 
fects of the deep sea dispersion injection are going to be, because 
most of the research that we have done in ecotoxicology has been 
acute toxicity, 96-hour bioassays and things like that. So we don’t 
know what the long-term effects of exposure of these critters — both 
phytoplankton as well as the fish that eat them and the fish that 
eat those — are going to be over the long term. However, had we not 
done the dispersant treatment, then we would have 15,000 barrels 
of crude oil coming to the surface and oiling a lot more birds and 
affecting the wetlands even more. 

Mr. Diaz-Balart. Mr. Chairman, if I may follow up on that, you 
know, that is a little worrisome because you are basically — so we 
know what the effects are of the crude oil coming to the surface 
and oiling the animals but we do not know, right, what the long- 
term effects are of this thing floating around in the water column. 
Could it be worse than if it would have been allowed to just float 
potentially? 

Dr. Venosa. I can only speculate. I don’t really know. I can’t an- 
swer that question. 

Mr. Diaz-Balart. Right. So just so I understand, so here we are 
releasing hundreds of thousands of gallons, whatever the number 
is, you know, gallons of this chemical into the ocean not knowing 
what the effect is going to be long term, if it is worse or not. You 
know, that to me is inconceivable. I mean, it is inconceivable. This 
is not like, you know, water that you are throwing in there. These 
are chemicals. 

Dr. Venosa. But the idea behind dispersion is that it creates the 
small particles, okay, and then that allows microorganisms to de- 
grade those particles over time and that could be relatively rapid. 

Mr. Diaz-Balart. But you are saying we don’t know if that is 
worse or better. 

Dr. Venosa. Well, no. If the microorganisms degrade the oil, it 
is gone, so over time it will be better. 

Mr. Diaz-Balart. And you are certain of that? 

Chairman Baird. Mr. Diaz-Balart, I am going to — I am being 
pretty strict. I will mention that I think one of our witnesses on 
the second panel may be able to address that precisely. This is a 
very important line of questioning. 

Mrs. Dahlkemper. 
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Hurricane Impacts 

Mrs. Dahlkemper. Thank you, Mr. Chairman, and thank you for 
allowing me to join you as a Member of the Full Committee. 

I certainly want to thank the panel here for all the work that you 
have been doing and I know many have been working very hard. 
Just on a personal note, my daughter is in the Coast Guard and 
stationed in the Pacific and is actually heading over to the Gulf 
Coast and I think will be there for many, many months. 

As we are looking forward, obviously we know there were many 
regulatory system failures, there was modeling that should have 
been done, many pieces of research that were not done that should 
have been. But, as we are going into the hurricane season — and I 
am from Pennsylvania, so hurricanes aren’t usually an issue for us, 
but it is a huge issue in this Gulf — and so as we look at the clean- 
up efforts as the hurricane season approaches, what sort of delays 
can we expect from the cleaning and capping operations if a hurri- 
cane comes into the Gulf? Have there been any forecast models for 
a hurricane hitting ground zero and the effects that that will have 
on the Gulf and/or the East Coast? And could that hurricane poten- 
tially throw that oil inland, you know, beyond the barriers where 
it currently would flow? 

Mr. Helton. Thank you. My agency obviously has a lot of inter- 
est in hurricanes. We are the Nation’s weather forecaster, and we 
have been looking at the potential, what would happen if a hurri- 
cane came through. I am going to leave the operational aspects to 
Captain Lloyd about how a hurricane might affect the operations 
but from the physics of a hurricane, the potential for oil and hurri- 
cane interaction very much depends upon the path of the hurricane 
and whether it comes through where the primary slick is. There is 
a concern about if the hurricane comes through and there is oil 
near the shore, that the storm surge could carry oil into the shore- 
line, but that is typically what happens in a major hurricane re- 
gardless. If you recall during Hurricane Katrina, there were over 
eight million gallons of oil that were spilled from various tank 
farms and facilities and there were — so any major hurricane is 
going to cause damage to oil and coastal infrastructure and topple 
cars and boats. So there already is going to be a concern about con- 
taminated debris in those storm surge waters. We don’t have any 
reason to believe that a hurricane is going to pick up oil and carry 
it in the atmosphere. It is just going to be the storm surge waters 
that would have that concern right in the local area. 

Mrs. Dahlkemper. Captain Lloyd? 

Captain Lloyd. Yes, ma’am. Thank you. The technology package 
that is being applied would definitely be affected by a hurricane. 
There are efforts within the National Incident Commander staff to 
look at that, develop plans. It goes back to the challenges of devel- 
oping an organization that can provide plans and subsequent dif- 
ferent types of plans for something like a hurricane. They are look- 
ing at that. They are aware of that. Obviously, we remain very fo- 
cused on hurricane planning in the Gulf Coast. So they recognize 
it will impact operations on the surface due to the need to demobi- 
lize. You see the offshore industry go through those steps whenever 
tropical storms come into the Gulf, so they have a series of 



58 


thoughts to consider as they plan for that eventuality. So it would 
likely impact it and then the requirement would then be to re- 
muster very quickly. 

BP Research Funding Priorities 

Mrs. Dahlkemper. I have one more question. BP has pledged 
$500 million to establish a fund to pay for research and develop- 
ment from independent scientists to ensure that this never hap- 
pens again. What sort of oil cleanup technology and improved deep- 
water solutions would you recommend this money go towards? Who 
would like to answer that? Anyone? 

Captain Lloyd. As the Chairman of the Interagency Committee, 
I think that the way you address a question like that is, you have 
to basically do an analysis and find out what it is important. I 
think obviously we want to focus on operations far from the shore. 
Deep sea, Arctic issues predominate, so there are some focus areas 
that have been coming to, you know, coming to the front as we 
have tried to reinvigorate the 1997 technology plan. So those are 
some areas that are starting to reveal themselves. There are prob- 
ably others. 

Mrs. Dahlkemper. Ms. Buffington, is $500 million enough to be 
able to do the kind of research we need to do to prevent this from 
happening again? 

Ms. Buffington. It would be a good start to look at the mechan- 
ical equipment and the deepwater subsea containment devices and 
also at the worst-case discharge calculations and assumptions. I 
would have to give it more thought and analyze whether it is suffi- 
cient, but it would be a good start to look at that, particularly the 
containment equipment. 

Mrs. Dahlkemper. Thank you. My time is expired. 

Federal Research Funding Levels 

Chairman Baird. Mr. Rohrabacher is recognized for five minutes. 

Mr. Rohrabacher. Thank you very much, Mr. Chairman, and let 
me just note from the questions already asked and especially by 
Mr. Diaz-Balart, it is clear that — and Mr. Ehlers as well, I might 
add, it is clear that we were not prepared for this crisis and we do 
not even know, for example, whether or not for sure making sure 
the oil goes deeper than going to the surface is the best strategy 
for dealing with this type of problem. I would suggest, Mr. Chair- 
man, that what this indicates is that the research that was nec- 
essary, the technology development necessary to make sure that we 
were prepared didn’t happen, and let us note that this Committee 
is the committee that sets the priorities for this type of spending. 
So let us note why we aren’t prepared. My staff indicates to me 
that we have spent $28 million annually through interagency co- 
ordination on oil pollution research, $28 million. Now, at the same 
time, we have been spending $2.5 billion on global warming re- 
search. Now, let us just note that. That is one percent of what we 
spend on global warming we have spent on research knowing that 
a problem like this someday would develop because we are at this 
moment dependent on oil and gas for our Nation’s prosperity. We 
haven’t done our job. Our priorities were wrong, and we need to 
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correct that. That can be done here. That can be done in this Com- 
mittee. 

Let me just note also that while we have not been spending the 
money on the research necessary to deal with a crisis like this and 
spent it elsewhere, we have also forced the oil industry to develop 
offshore oil in deepwater. Now, why are we developing oil in deep- 
water when there are other offshore and onshore, I might mention, 
but mainly let us talk about offshore developments in shallow 
water. It becomes dramatically more dangerous at 5,000 feet to 
drill a well than it does at 50 feet. However, the oil industry has 
been forced into deepwater because people have been concerned 
about their view, their view, posing as environmental concerns. 
They have been concerned about their view and forced us to depend 
on oil and gas that is being given to us in the most dangerous way. 
We have got to quit talking nonsense to each other in this Com- 
mittee and make sure we get down to the realities of what happens 
when we prioritize spending and prioritize policies in this way. 

So I would just ask our panel again if we indeed — have we been 
spending enough research to develop the technologies and the ap- 
proaches to possible challenges like the one we face now? Could we 
have spent, for example — could this question of whether or not the 
oil sinking it down to a deeper level, whether or not we absolutely 
are sure that that is the best way to approach a challenge like this 
for the long-run concern for our environment? I would suggest — I 
am going to ask the question but I would suggest that we could 
have spent that money and answered some of these questions and 
been better prepared, but I will leave that to the — you have one 
minute to express your opinions on the opinions I just expressed. 
Thank you very much. 

Chairman Baird. However, you are not obliged to. It is just an 
option. 

Mr. Helton. I would just add to your discussion of risk that the 
depth of drilling is not the only factor that we look at when we are 
considering risk, and certainly we are drilling in more and more re- 
mote locations, or talking about that, anyways. In some ways in 
the Gulf Coast, the proximity to the oil and gas industry there, we 
are 50 miles away from Port Fourchon that has all the assets to 
put out marine fires and bring in submersibles, and there are 
places in this country that are much less accessible to that kind of 
technology. So depth is just one consideration. 

Chairman Baird. I thank the gentleman. I thank Mr. Rohr- 
abacher. 

What we are going to do, we had intended to try to recess this 
panel at 11:30, but we have two Members on each side who have 
been diligent and been here from nearly the beginning. With the 
witnesses’ indulgence, we will go to about 11:45. That allows two 
more Members on our side and two more on the Republican side. 
That should make sure everybody gets covered. 

With that, Mr. Tonko is recognized for five minutes. 

Forecasting Spill Impacts 

Mr. Tonko. Thank you, Mr. Chair, and thank you to the panel. 

The first question I have is for Mr. Helton. You made comments 
about forecasts that NOAA incorporates into its work activities. 
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Are those forecasts that you would make at a time such as this 
when a spill has occurred? Do you forecast the amount of oil re- 
lease into the waters? 

Mr. Helton. The forecasting I was referring to was forecasting 
the trajectory and the fate of the oil. It is not typically NOAA’s 
mandate to evaluate how much has been spilled, but once oil has 
been spilled, one of the first questions is, “where is it going to go?” 
“How long will it take to get there?” and then “what is it going to 
harm when it gets there?” 

Mr. Tonko. Does anyone quantify the amount of oil released 
other than BP? 

Mr. Helton. There is interagency, or it is not even interagency, 
it is a technical working group that is composed of agencies and 
academics that is working on the issue of flow rate. Typically the 
issue is not as complicated as this. When there is a tanker or barge 
accident, you have a known quantity and there are gauges and 
tanks that can be surveyed. So this is a very challenging 

Mr. Tonko. So it is challenging, but is there — this exercise being 
done, is there quantification 

Mr. Helton. Yes. 

Mr. Tonko. — from the agency’s perspective 

Mr. Helton. The effort 

Mr. Tonko. — in a comprehensive strategy? Is there a govern- 
ment response as to how much has been spilled? 

Mr. Helton. The effort is being led by the National Incident 
Command, which has directed the Director of the U.S. Geological 
Survey to take on this responsibility. 

Mr. Tonko. And can they share with this Committee what those 
numbers look like? 

Mr. Helton. I believe that those numbers have already been 
shared publicly with the initial flow rate range was 

Mr. Tonko. But any updates that they have made? 

Mr. Helton. They are continuing to revise those. I am not sure 
what the status is of what those calculations are. 

Mr. Tonko. The other is the Interagency Coordinating Com- 
mittee on Oil Pollution Research — that is 13 different agencies, I 
believe you indicated? All government agencies, or are there aca- 
demic or private sector groups that are involved? 

Captain Lloyd. They are all government, sir, all Federal Govern- 
ment. 

Mr. Tonko. And in terms of that committee, was it in 1997, I be- 
lieve, that they issued a report calling for more technology? 

Captain Lloyd. The 1997 plan set forth priorities in a tiered 
fashion level sort of three different kinds of levels, so they agreed 
to a plan to move forward, and that was 

Mr. Tonko. And how much have we seen as an increase in tech- 
nology developed by the industry or by some institutions to respond 
to the issues of drilling here? 

Captain Lloyd. Well, I think in general, technology has changed 
dramatically when you look at the use of satellites, computing 
power, sea keeping capabilities. Some technology has changed dra- 
matically. Some has not. 

Mr. Tonko. How much would the committee suggest that that 
1997 challenge, how much has that been responded to? Has there 
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been an exponential investment curve upward in investment in re- 
search or technology? 

Captain Lloyd. We would probably have to submit that for the 
record, sir. 

[The information follows:] 

U.S. Coast Guard Insert Regarding Research Investments 

The 1997 Oil Pollution Research and Technology Plan is a strategic planning doc- 
ument for the Interagency Committee to address possible research areas in pre- 
paredness, response, and recovery. When the plan was drafted, the Interagency 
Committee developed 21 research subject areas that the members felt would be im- 
portant for the next 5 to ten years. Each subject area was assigned to one of three 
priority levels. To date, a variety of research projects have been completed for all 
21 research areas by either the interagency Committee member organizations and/ 
or by industry and academia. Subject areas extensively researched specifically by 
the Interagency Committee member organizations since the release of the 1997 plan 
include: dispersants; in-situ burning; restoration methods and technologies; spill im- 
pacts and ecosystem recovery; training readiness and evaluation; on-water contain- 
ment and recovery; and decision support systems for contingency planning and re- 
sponse. 

The Coast Guard does not have visibility on specific budget totals for the research 
and development programs of the other member organizations of the Interagency 
Committee, however, generally there has not been an exponential investment curve 
upward in oil spill research. 

Mr. Tonko. If you could, please, and is it mostly in drilling and 
drilling deeper or are issues of public safety and the environmental 
protection also included in that? And if you could, proration how 
much was invested in all of those categories and break it down for 
us. 

Captain Lloyd. Yes, I think the plan lays out a variety of cat- 
egories, you know, that were looked at. 

Mr. Tonko. And finally, we only have a minute left here, but 
there has been much criticism about the close relationship of some 
of these agencies to the industry where there really isn’t a watch- 
dog relationship. MMS has been cited in such a capacity where it 
is really not, you know, a stern taskmaster standing over the sub- 
ject in review but rather kind of a cozier relationship. Can you re- 
spond to that? 

Captain Lloyd. The liability, you know, OPA 90 was clear. The 
spillers are responsible to take care of accidents that they cause. 

Mr. Tonko. Oh, I understand that, but the watchdog, how ag- 
gressive would you categorize the watchdog is in this equation? 

Captain Lloyd. I would say we keep a tight focus on plans. All 
of the vessel response plans are approved by the Coast Guard, you 
know, local plans are approved by the Coast Guard. 

Mr. Tonko. I ask this: while I note that the dispersants were 
recommended, there were certain dispersants recommended not to 
be used, and that was defied and still used. So I think it tells the 
public that there really isn’t this stewardship over the industry. 

Chairman Baird. Mr. Tonko, your time is expired. If you want 
to ask a particular question in writing to the panelists, I am sure 
they will have the opportunity. 

Mr. Bilbray is recognized for five minutes. 

More on Dispersants 

Mr. Bilbray. Thank you, Mr. Chairman. And Mr. Chairman, let 
me just say thank you for your approach on this. I think that your 
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leadership, the leadership of the Full Committee on this has heen 
great bipartisan effort on this. I think that this situation, though, 
serves to remind us that there truly is a place for government and 
the private sector. I think. Captain, you guys have been getting 
beat up about why didn’t the government just come in, take over 
and why can’t the government do it better, and I think that the an- 
swer is, because there are limits to the ability of government, there 
is limited abilities of the private sector. There is expertise that we 
don’t have in-house that we need to draw on the private sector. Is 
that fair to say? 

Captain Lloyd. Yes, sir. I mean, BP, you know, owns, to quote 
Admiral Allen, “the means of production,” for example. 

Mr. Bilbray. I am not just saying that. I am just saying the fact 
that how many people do we have on staff that have the experience 
of working with these wellheads to the level that we can draw on, 
even if it not BP, even if it was coming from somewhere else, de 
facto we would contract this out because of the expertise, right? 

Captain Lloyd. That would be one approach. 

Mr. Bilbray. And I just want to point out the fact that we really 
ought to look at how do we make the team work together. I know 
from my air pollution background that when you had government- 
operated systems in the Soviet Union, they had more emissions 
coming off of those than all the private sectors around the world, 
but again, where did we fail in our oversight. The dispersants issue 
is what I would like to look at right now. Do we have a list of ap- 
proved dispersants for the private sector to use? Is there a govern- 
ment list that says these are items that we approve for this use? 

Dr. Venosa. Yes, sir, there is. It is on the national contingency 
plan product schedule. 

Mr. Bilbray. Okay. Is the private sector today, or let us just say 
BP, are they using a dispersant that is not on one of the lists that 
we had as the government-approved procedures? 

Dr. Venosa. No. 

Mr. Bilbray. They are using what we have approved previous to 
this incident? 

Dr. Venosa. Correct. 

Mr. Bilbray. Then why I am continuing to hear all of the issues 
about that what they are using is not appropriate, not safe, may 
be environmentally damaging? 

Dr. Venosa. No matter what chemical you use, there is going to 
be something in it that is going to have some negative impact on 
the environment because it is a chemical, and there is no two ways, 
there is no getting around that. 

Mr. Bilbray. So even if we look at it, we have our government 
scientists look at it, we do — those of us in government have done 
this, there is still a limit to how much we can do in government 
to basically have a perfect answer. There is no, we are not going 
to find it even if we are the guys making the calls all the time. 

Dr. Venosa. That is correct. There is no perfect answer. 

Mr. Bilbray. So we are dictating the standard and we admit 
that in the world of reality, even our standards may have faults? 

Dr. Venosa. Yes, sir. That is correct. 

Mr. Bilbray. Okay. My question to you, when we developed 
this — I mean, the greatest environmental disaster from oil is prob- 
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ably not even on our shores. Everybody agrees to that. Offshore, 
the Niger Delta is probably — where they are saying 50 times more 
pollution has been dumped over there over the years than were in 
the Exxon Valdez. Have we looked at testing our dispersants in 
real-world applications like a test platform like the most polluted 
area of the world from oil as far as I know, the East Coast of Afri- 
ca? Have we had any scientific government review of how this stuff 
works on different types of products and how long do we check this 
and what is the procedure? We have done the testing, we think it 
is good and we say these are approved, right? But have we tried 
to double-check our data, our files so we can go back to the con- 
stituency and say we have continued to review this dispersants list 
and we are comfortable with it? 

Dr. Venosa. Most of the work that has been done has been in 
the laboratory or at the pilot scale at the OHMSETT facility. We 
have a wave tank with our partners in Canada. Attempts have 
been made with some of the seeps that occur in Santa Barbara. 

Mr. Bilbray. We have a lot of them in Santa Barbara. 

Dr. Venosa. I know. But that oil is highly weathered and not 
amenable to being dispersed. So that is — I mean, that is about it. 

Mr. Bilbray. I appreciate that, and just for the record, the seep- 
age problem in the Santa Barbara channel is not something new. 
The Tumash Indians for a thousand years have been using that to 
caulk their canoes. So as a surfer in that area, I know exactly — 
I think Dana Rohrabacher and I will show you the black on our 
feet sometimes, okay? 

The real issue now is how do we move forward on this? And all 
I got to say is, I hope, Mr. Chairman, that we don’t approach this 
as reacting to every disaster and not being proactive, and I appre- 
ciate, I just have to say sincerely, I really am sorry to see you are 
not going to be around in the future because I think you are a lead- 
er along with the Committee chairman at looking at being 
proactive, not being reactive to this, and overreacting on that line 
because I think that when we import oil, we are not only 10 times 
more likely to defile our own beaches but we are continuing the de- 
filing of estuaries around the world because we basically out of 
sight, out of mind. I think that the failure here, a small part of the 
failure 

Chairman Baird. Mr. Bilbray. 

Mr. Bilbray. — is that we cannot assure the American people 
that our list was the best and that BP is using the best, and I 
think we need to look at that. 

I yield back, Mr. Chairman. 

Chairman Baird. Thanks, Mr. Bilbray. I want to commend Ms. 
Woolsey, who had the prescience to introduce the legislation men- 
tioned before. 

We will do Mr. Matheson and then we will finish with Mr. Olson. 
Drilling Safety Standards Abroad 

Mr. Matheson. Thank you, Mr. Chairman. 

Ms. Buffington, this may not be directly related to Science Com- 
mittee but I think it is in the longer term, and that is, can you ex- 
plain to me if there are any other countries in the world who have 
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standards in terms of technology for deepwater drilling that are 
more rigorous than the standards employed by the United States? 

Ms. Buffington. Representative Matheson, we have been work- 
ing with other countries, particularly the U.K., Norway, Canada, 
Australia on an interagency basis both for research and for regula- 
tions to make sure we are coordinating with regulations, to make 
sure we are all using the best available and the safest technology. 

Mr. Matheson. Do other countries have more rigorous regula- 
tions than the United States? 

Ms. Buffington. No, not to my knowledge. 

Mr. Matheson. MMS provided testimony to this Subcommittee 
in June of 1999. It was during a hearing called “The New Direction 
for Federal Oil Spill Research and Development,” and in the testi- 
mony MMS stated, “The OHMSETT facility directly supports 
MMS’s mission of ensuring safe and environmentally sound oil and 
gas development on the Outer Continental Shelf.” How did MMS’s 
past research on the OHMSETT facility help to ensure the safe and 
environmentally sound oil and gas development on the Outer Con- 
tinental Shelf in light of where we are today? 

Ms. Buefington. It was — the facility has tested — 95 percent of 
the equipment that has been used has been tested there and the 
data that has been gathered has been tested at OHMSETT so it 
provided a means to train the responders, and I know the Coast 
Guard and other organizations get training at the OHMSETT facil- 
ity. 

Mr. Matheson. I would hope it would be safe to say that we are 
no longer saying that this facility has ensured safe and environ- 
mentally sound oil and gas development, though, based on the cur- 
rent situation. Is that a fair statement? 

Ms. Bufeington. Has helped to ensure? 

Mr. Matheson. That is what MMS said to this Committee last 
year. “This facility has helped us create a much safer situation for 
Outer Continental Shelf development.” We are now facing this 
huge disaster. I would suggest that MMS would at least be willing 
to say, well, maybe there is a little more to learn from this facility. 

Ms. Buefington. There are definitely lessons to be learned from 
every incident, and this incident certainly will show from all the 
investigations the lessons learned and those will be put back into 
the research program. 

Mr. Matheson. I would say that is an understatement. There 
are a lot of lessons to be learned from here. 

Let me ask a question of the panel here. We seem to see all these 
random comments about how much oil has been flowing. Does any- 
one here know what the number is these days, about how much oil 
has flowed out of this end of the Gulf from this problem? Anyone, 
NOAA, Coast Guard? Where are we now on how much oil has gone 
into the Gulf? 

Mr. Helton. I would say that the number is still being cal- 
culated. The response is enormous, and I would say that after 
every large spill, determining the amount spilled takes months to 
determine. In the case of the Ixtoc spill in 1979, I don’t think it 
was determined until about a year after the spill ended, and even 
then there was a range. So we are never going to know precisely 
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how much was spilled. We are going to have a good range but that 
is the best 

Mr. Matheson. Do we have some sense of a range now of how 
much water is — how much oil is flowing into the Gulf today? We 
have no idea? 

Mr. Helton. There are concessions being made. The flow team 
has put out initial estimates. Those have changed because of the 
recovery, the methods that are going on now to recover the oil from 
the sea floor. The risers change because of that, so there is a lot 
of things that have changed since the calculation was made, the 
preliminary calculation was made last week, I believe. 

Mr. Matheson. Mr. Chairman, I will yield back. 

Chairman Baird. Thank you, Mr. Matheson. 

I will recognize Mr. Olson in one second. I want to first recognize 
for just a comment to introduce material into the record. Mr. Lujan 
has been here, and the Chair appreciates his willingness to forego 
his time for questioning, and I recognize Mr. Lujan for a comment. 

Mr. Lujan. Thank you very much, Mr. Chairman, and there are 
some questions that I will be submitting for Mr. Helton and for Ms. 
Buffington specifically with NCAA along the lines of the ques- 
tioning of Mr. Matheson, the trajectory predictions for spilled oil. 
This is going to be critically important as we try to get to the bot- 
tom of what reports that have been recently released by BP 
through the acquisition I believe by Mr. Markey’s office, and we 
need to make sure that we are able to count on NCAA to be able 
to understand exactly how much oil is coming out of there. Mr. 
Chairman, I certainly hope we can get this question that I will be 
submitting for the record answered. Under the Oil Pollution Act of 
1990, OPA has the authorization to recover damages on behalf of 
trust lands, and the question I will be submitting, Mr. Chairman, 
is to truly inquire under current law if we have the ability to re- 
cover every penny in addition to the other portions that we have. 

To Ms. Buffin^on, a question. With all of the engagement to 
technology as well that we should have for deep oil, the only test 
that appears that has been done was at 844 meters, not 5,000 feet. 
Going back to 2002, we saw that there were some of these wells 
that were in the Gulf that didn’t have to have these contingency 
plans placed, and I certainly hope that MMS is going to conduct 
an audit to see which of these entities have not had a contingency 
plan placed, and I will be asking if we have any ability or if the 
technology that has been submitted or the plans that have been 
submitted have been tested. Because it is evident that BP sub- 
mitted a plan for over 200,000 barrels a day and we still can’t do 
anything. This has to be changed and we need to make sure we get 
to the bottom of that as well. 

Thank you very much, Mr. Chairman. 

Chairman Baird. Thank you, Mr. Lujan, for your brevity, and 
appropriately, the gentleman from Texas, Mr. Olson, is recognized 
for final 


Approval for Local Spill Response Efforts 

Mr. Olson. Thank you very much, Mr. Chairman, and thanks to 
our witnesses for coming today. We greatly appreciate your exper- 
tise and your insights, giving me those so I could be a better Mem- 
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her of Congress. I want to also let you know that I know you are 
in uncharted territory. Nohody ever — unfortunately, it looks like we 
failed as a government to plan for this type of disaster in the deep 
wells and the depth at which that occurred. I just submit to you 
that governments can do this. I represent the Johnson Space Cen- 
ter, the home of human spaceflight, and Apollo 13 in many ways 
was like this, but they came together. Every person within the 
agency coordinated and brought those three astronauts home. And 
that is what I think has been lacking here, coordination. We 
weren’t ready for this disaster, certainly on the Federal Govern- 
ment level, but I am also concerned with some of the things that 
happened between the Federal Government and the local govern- 
ments, the state and the locals, particularly — I mean, one of the 
delays that has occurred over the last two months that stood out 
to me is the extended delays in approving Governor Jindal’s re- 
quest to build 40 miles of sand berms to protect his state’s shore- 
line. It took weeks before he was finally able to receive the ap- 
proval from the White House to construct those berms, and of 
course, during that time that well was still gushing. Could any of 
you comment on the reasons for this? Was it due to scientific con- 
cerns, environmental concerns, bureaucracy, the lack of planning? 
I mean, if so, what are those concerns so we can address them and 
make sure that the interagency process is ready to respond to state 
and local governments when crises like these happen. 

Captain Lloyd. The national incident commander staff worked 
extensively on that question, sir, so we can submit to the record 
sort of the overarching challenges in making a decision like that. 
Obviously it does hit all of those issues, ecological and structural, 
and so we can submit that for you to give you the details of how 
the challenges surrounding a decision like that, sir, multiagency. 
Federal, state and local. 

[The information follows:] 

U.S. Coast Guard Insert Regarding Permitting 

The following timeline addresses the matter of permit timeline, issues resolved to 
approve the permit; and deliberations involved to get it issued. The number of agen- 
cies engaged totaled at least 16, included: Department of Interior (DOI), U.S. Fish 
and Wildlife Service (USFWS) (Breton NWR and Local Office), Minerals Manage- 
ment Service (MMS), LA Dept of Natural Resources, LA Dept of Wildlife and Fish- 
eries, LA Office of Coastal Protection and Restoration, National Oceanic and Atmos- 
pheric Administration (NOAA), National Marine Fisheries Service (NMFS), 
Chitimacha Indians, State Historic Preservation Office, Environmental Protection 
Agency (EPA), Natural Resources Conservation Service, Mississippi Dept of Marine 
Resources, Council of Environmental Quality, the National Incident Command, U.S. 
Army Corps of Engineers (USACE) Mobile District, and the U.S. Coast Guard. 

Permit Evaluation Timeline 

Sand Barrier Permit the New Orleans District (MVN) 2010-1066-ETT 

10 May 2010 — New Orleans District (MVN) hosts presentation of conceptual bar- 
rier plan by Plaquemines Parish President Billy Nungesser. MVN later attends 
presentation of conceptual plan by Mr. Nungesser to BP at the UCC in Schriever, 
LA. 

11 May 2010 — MVN hosts teleconference with USFWS, NOAAINMFS, EPA, LA 
DWF, LA DNR, to discuss the conceptual barrier plan and consideration under 
Emergency permit NOD-20. MVN receives formal emergency request (a cover letter 
with basic plans) from LA Coastal Protection and Restoration Authority (CPRA) at 
11:06 pm. 
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12 May 2010— MVN hosts meeting with USFWS, NOAA/NMFS, EPA, LA DNR- 
CMD, LA CPRA, PPPMD, dredging contractor, and consultants. Primary issues are 
contaminant management, project feasibility, effect on existing island stability (es- 
pecially Chandeleur Islands because of nearshore borrow), impacts to fish & wildlife 
habitats, impacts to Breton NWR, ESA. MVN requests formal comment from agen- 
cies by COB 13 May 2010. 

12 May 2010 — MVN hosts teleconference with CEQ, NIC, DOI and EPA to discuss 
permit application NEPA compliance. 

13 May 2010 — MVN received formal comment on barrier plan from NOAA/NMFS, 
EPA & LDWF. 

14 May 2010 — MVN received formal comment from USFWS and NGO; all com- 
ments forwarded to CPRA. CPRA submits revised plans and responses to agencies’ 
comments; clarifies proposal is an emergency action, not restoration project. Plans 
increase berm length from 90 to 128 miles and removes nearshore borrow. MVN 
launches internal technical project review with MVD and ERDC. 

15 May 2010 — MVN sends CPRA’s revised plans/responses to state/Federal agen- 
cies for their review. MVN updates NIC on permit status. 

17 May 2010 — MVN hosts interagency meeting/teleconference on revised plans/re- 
sponses from CPRA. MVN requests formal agency comment on revised plan by COB. 

18 May 2010 — MVN initiates preparation of draft EA, emergency permit, and spe- 
cial conditions. 

20 May 2010 — MVN completes preliminary draft permit/EA. 

21 May 2010 — MVN forwards findings from internal technical review to CPRA 
and hosts teleconference with CPRA to discuss. CPRA provides written responses 
to MVN findings. MVN forwards CPRA responses to interagency review team for 
comment. 

23 May 2010 — DOI responds to MVN on 5/21/10 transmittal. MVN updates draft 
EA/permit, including findings by technical review. 

24-26 May 2010 — MVN channels technical findings, legal review, resource agency 
input, public communication, etc. into preparation of the final permit decision. 

27 May 2010 — MVN completes EA and issues emergency permit to CPRA. 

1 June 2010 — CPRA signs permit acceptance. 

3 June 2010 — CPRA forwards signed acceptance document to MVN. 

Primary Issues: 

1. Technical project feasibility in achieving proposed design considering avail- 
able sediments/berm location. 

2. Initial nearshore borrow location would disrupt littoral transport, destabilize 
Chandeleur islands. 

3. Disruption/alteration of circulation patterns could unintentionally increase 
oil penetration into threatened areas, and redirect its movement to locations 
otherwise having minimal threat. 

4. Project construction timeline and longevity for containing oil threat. 

5. ESA — turtles, piping plover. Gulf sturgeon, manatee. 

6. Pipelines throughout the project area. 

7. Cultural resources — Chitimacha Indians and historical. 

8. Location at Breton NWR, consistency with USFWS management. 

9. The project is of potential EIS significance. 

10. Essential Fish Habitat (EFH) impacts. 

11. Consequences to Federal navigation projects — local and national. 

12. Depletion of sand resources critical for future coastal restoration projects. 

13. Disturbance to nesting seabird colonies. 

14. Clearance from MMS for offshore sites. 

15. Use of potentially contaminated sediments. 

Mr. Olson. I appreciate that, Captain, but again, you know, we 
got the oil coming off and we have got to stop or prevent the dam- 
age that can be done, and it doesn’t sound to me like putting sand 
on a beach is a big challenge, and we have got to do better than 
giving a couple of weeks when the government needs it now, now, 
now. And we have got to — ^you know, we have got to take chances 
here because again we are in uncharted territory. 
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Anybody else care to comment? There we go. 

Mr. Helton. I would just add that it is a complex issue, that 
every response technology has tradeoffs and piling up sand to block 
channels is going to be a concern for the path for fisheries into 
those inlets. There are concerns about the turtles that nest on 
those shorelines. There are concerns about the marshes, and then 
there are concerns about the efficacy: will they stay around long 
enough to be effective? So there are a lot of questions. That is why 
there was a lot of discussion among the agencies. Ultimately, I be- 
lieve it was the Army Corps of Engineers that was coordinating 
that whole process. 

Mr. Olson. Thank you for that answer, and again, in a time of 
crisis, we have got to get moving. We don’t have the time to do 
some of the due diligence that we would like to do. I mean, the oil 
is washing up on the beach and we have to do everything we can 
to stop that because that is the major problem we are faced with 
right then, which is a transition. 

More on Dispersants 

I know we talked a lot about dispersants. One thing that I have 
a concern about is the daily usage for the dispersants was just 
going, jumping radically all over the place. I mean, some days none 
of it was getting used and some days tens of thousands of gallons 
were being used, so my question is, is that a procedural process 
within the government that is preventing it or are there different 
things going on there, conditions of the blowout, inadequate supply, 
reserves for disaster, but why we are having such sort of big fluc- 
tuations in the use of dispersants? 

Captain Lloyd. Yes, sir, that is a good question, and it is pri- 
marily operational considerations when you look at the weather 
and how things such as sea states can impact the methodology for 
delivering dispersants, whether you use them subsea, surface or 
aerial, so there is a significant operational challenge with regard 
to any type of oil spill technology that is applied, whether it is in 
situ burning or booming or skimming. And sea states and weather 
play a fairly significant role in that, and that is a big challenge, 
especially with regard to dispersants. 

Mr. Olson. Dr. Venosa, dispersant expert. 

Dr. Venosa. Well, that is an operational issue. I am a re- 
searcher. But I can tell you that my agency — when it came to the 
deep sea injections early on in the spill, there was one asset out 
there, the Brooks McCall ship, so when it was out there sampling 
and conducting its research, monitoring, it would be out there for 
three days and then come ashore. During the time when it was 
coming ashore, the EPA said that there will be no more injection 
until we get that asset back out a day later. So that was the reason 
why it was jumping up and down, because we wanted to have 
someone there at the site while the injection was going on. 

Mr. Olson. Thanks for that answer. Again, more prior planning 
and we would have avoided a lot of these problems. I know I am 
over my time, Mr. Chairman. Thank you very much. 

Chairman Baird. Thank you, Mr. Olson. 

With that, I want to again reiterate my thanks to the panel not 
only for their work today and excellent testimony but for your work 
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over a long period of time. We wish you much success, and with 
that, this panel is dismissed. 

Chairman Gordon. Mr. Chairman, if I could just real quick- 
ly — 

Chairman Baird. Yes, Mr. Gordon. 

Chairman GORDON. I would like to ask, as we move forward with 
legislation, if this panel has recommendations that they would like 
to send us, please do that, either formally or informally. We want 
to really bring forth the best legislation we can, and your expertise 
will help us do that. Thank you. 

Chairman Baird. Excellent point, Mr. Chairman, and please 
also, you have been offered questions by Mr. Lujan and many oth- 
ers. As part of this, we would welcome your written response at 
your earliest convenience, and with that, the panel stands dis- 
missed. 

We will reconvene in five minutes with our second panel. Thank 
you very much. 

[Recess.] 


Panel I: 

Chairman Baird. I will take time to reconvene. I want to thank 
our guests and our witnesses here, and I appreciate my colleagues’ 
adherence to the time frame earlier that allowed us to move onto 
our second panel. 

In our first panel we heard from government agency leaders. 
Now we will hear from scientific researchers and people involved 
in innovative efforts to try to clean up oil spills, and it is our pleas- 
ure to introduce our second panel. Dr. Jeffrey Short is the Pacific 
Science Director for Oceana, Dr. Samantha Joye, Professor of Ma- 
rine Sciences at the University of Georgia, Dr. Richard Haut, Sen- 
ior Research Scientist at the Houston Advanced Research Center, 
Dr. Nancy Kinner, University of New Hampshire, C-Director, 
Coastal Response Research Center, CRRC, and Mr. Kevin Costner, 
a Partner at Ocean Therapy Solutions. 

As I did with the prior panel, I want to thank all of you, not only 
for your presence here today but for the many years of research 
and expertise you have put into this important issue, and I also ac- 
knowledge that many of you have been very, very busy over the 
last weeks and months, not only testifying before our committees 
of Congress but actually trying to actually do some research and 
work out in the field. 

So thank you for your presence today. As our witnesses should 
know, we will try to keep the testimony as close to five minutes as 
we can. There is often a little bit of run over, and now that we have 
cleared our first panel, we may have a little bit more time for that. 
If you have additional comments, please offer those into the record. 

Ms. Biggert has taken the place of Mr. Hall as Ranking Member. 
Did you want to offer any additional remarks, or shall we proceed? 

Mrs. Biggert. Proceed. 

Chairman Baird. With that, thank you, Ms. Biggert, we will pro- 
ceed. Dr. Short, please begin. 
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STATEMENTS OF JEFFREY SHORT, PACIFIC SCIENCE 
DIRECTOR, OCEANA 

Dr. Short. Chairman Baird, distinguished Members of the Com- 
mittee, Ranking Member Biggert, good afternoon now, and thank 
you for the opportunity to appear before you today. My name is Jef- 
frey Short. I am Pacific Science Director for Oceana, a global con- 
servation organization headquartered here in Washington, DC. 
Oceana’s mission is to protect and restore our world’s oceans for 
the sake of fish, wildlife, and the people who depend on them. 

Having previously worked for the National Oceanic and Atmos- 
pheric Administration for 31 years as an oil pollution researcher, 
20 of which were on the Exxon Valdez, I have a keen appreciation 
for our limited ability to deal with major oil spills. 

Since the Exxon Valdez, we have had about one major oil spill 
every two years on average. Now we face a potentially catastrophic 
spill in the Gulf of Mexico, one that has painfully reminded us of 
how little we can do with them. Major spills always encourage peo- 
ple to think about better ways to clean them up. These ideas usu- 
ally focus on better skimmers and oil collection devices at sea, bet- 
ter dispersants, and better biolo^cal treatments to degrade oil on 
beaches and in marshes. These ideas are welcome and should be 
encouraged through a more focused and sustained Federal research 
enterprise. 

But as noted in our consensus statement, oil pollution research- 
ers gathered at Baton Rogue a couple of weeks ago to evaluate dis- 
persant use of the Deepwater Horizon blowout, once a spill exceeds 
a certain threshold, and we are far beyond that threshold today, it 
is simply not possible to fully contain it, no matter what you do. 

The reason is not so much because we lack effective technologies 
for skimming, for dispersing, or degrading oil. It is because we lack 
effective means to apply them at the scale that is required. As 
noted by Coast Guard Admiral Thad Allen, most of the oil flowing 
in the Gulf is in tens of thousands of small patches of mousse 
spread out over thousands of square miles of ocean. 

To keep it from hitting the shore someone has to find and keep 
track of them, send the right — and send the right equipment to 
deal with them, and this has to start from scratch each and every 
day as the patches wander around at sea unseen during the night. 

We already have the technology for dealing with the oil once we 
find it. What we don’t have is the satisfactory ways to keep track 
of it when we are faced with really large spills. The agency that 
is responsible for keeping track of it is NOAA’s Office of Response 
and Restoration. They have been doing a heroic job, especially 
given that their staff has eroded by some 30 percent over the last 
decade largely due to budget cuts. 

NOAA is also the agency with the most experience with restora- 
tion after oil spills, yet their access to funding for operations and 
research under the Oil Pollution Act of 1990, is restricted compared 
with other agencies. NOAA needs to have full and equal access to 
funds in the Oil Spill Liability Trust Fund without being penalized 
through scoring. And the tax that supports the fund should be in- 
creased. 

More generally, I commend Representative Woolsey and Chair- 
man Baird for introducing H.R. 2693, the Federal Oil Spill Re- 
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search Program Act, to amend the research provisions of the Oil 
Pollution Act of 1990. As noted in their act, NOAA is in the hest 
position to lead research on oil spill response, litigation, and res- 
toration. Given the weak link in keeping track of oil once spilled, 
it would make sense for NOAA to work even more closely with 
NASA and perhaps with the Air Force to develop hotter high-reso- 
lution sensors to detect oil at sea from high altitudes. 

In addition, other resource agencies such as the Fish and Wildlife 
Service, the IJ.S. Geological Survey, as well as the Environmental 
Protection Agency need more support to allow them to do a better 
joh of identifying habitats and species that are in harm’s way when 
oil spills and other environmental catastrophes happen. 

In closing, the United States Government has a responsibility to 
manage our Nation’s resources wisely. Continued budget cuts for 
the agencies charged with carrying out these responsibilities has 
the effect of turning it over to the industries that benefit most from 
resource exploitation. This results in the regulatory situation that 
led to the Deepwater Horizon blowout, where the industry pretends 
that such accidents simply can’t happen, and the government pre- 
tends that industry is the most reliable source of information for 
making regulatory decisions. 

In the end, this socializes all the risks and privatizes all the prof- 
its. This is not the most responsible management of our nation’s 
natural resources. 

Again, I sincerely appreciate the opportunity to address you 
today, and I would be happy to answer any questions from the 
committee. 

[The prepared statement of Dr. Short follows:] 

Prepared Statement of Jeffrey Short 

Good morning. I am the Pacific Science Director for Oceana, an international ma- 
rine conservation organization dedicated to using science, law, and policy to protect 
the world’s oceans. Oceana’s headquarters are in Washington, DC, we have offices 
in five states as well as Belize, Belgium, Spain, and Chile. Oceana has 300,000 
members and supporters from all 50 states and from countries around the globe. 

Prior to joining Oceana, I worked at the National Oceanic and Atmospheric Ad- 
ministration (NOAA) as an oil pollution research chemist for 31 years, including 
nearly 20 years studying the fate and effects of oil from the 1989 Exxon Valdez spill. 
Having experienced this major spill as a scientist, as a citizen and as a 41-year resi- 
dent of Alaska, I have a keen appreciation for the devastation such events can 
cause. I want to express my deep appreciation to Chairman Baird and the members 
of the Committee for your invitation to share my perspectives on the long-term con- 
sequences of major oil discharges on the environment and on the communities and 
livelihoods that are invariably scarred by them. In particular, I speak here today 
to honor the memory of the eleven men whose lives were lost at the onset of the 
Deepwater Horizon tragedy, in the hope that my words may play some part, how- 
ever small, in preventing additional loss of life in our quest for energy. 

My invitation to comment here requested that I provide an historical perspective 
on oil spills and oil spill cleanup capacity, the short- and long-term ecological and 
social effects of spills and spill cleanup techniques, and the scientific research and 
monitoring that is needed to move forward effectively. I will address these three 
general issues in turn, and conclude with comments on gaps in the Federal oil spill 
response capacity and what is needed to support a coordinated Federal response 
going forward. 

I. Historical Perspectives on Oil Spills and Oil Spill Cleanup Capacity 

Recent Large Oil Spills in Waters of the United States 

Although unusual, large marine oil spills cannot be considered as rare occurrences 
in waters of the United States. We are well aware of the 1969 Santa Barbara blow- 
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out, and since the 1989 Exxon Valdez spill which discharged at least 268,000 barrels 
of oil into Prince William Sound, Alaska, there have been another ten large (>5,500 
barrels) oil spills in the U.S., about once every two years on average. Of these, four 
exceeded 45,000 barrels, and the Deepwater Horizon is on track to become one of 
the top ten largest accidental marine discharges in history. The Deepwater Horizon 
has already released more than 500,000 barrels of oil, and if not stopped may reach 
1,200,000 barrels or more by August when relief wells will hopefully plug the leak. 
In comparison, the 1979 Ixtoc I blowout, the largest accidental marine oil discharge 
in history, released an estimated 3,200,000 barrels into Mexican waters also in the 
Gulf of Mexico. 

In every case, large oil spills are the result of unique and unforeseen causes. The 
Exxon Valdez spill was famously the result of criminal negligence by the tanker cap- 
tain. The 1990 Mega Borg spill (115,000 barrels) resulted from an explosion in the 
vessel’s pump room during lightering. A combination of heavy rains and lax mainte- 
nance led to the 2006 Citgo Refinery spill (67,000 barrels). The 2008 New Orleans 
spill (60,000 barrels) followed the collision of a tanker with a barge on the Mis- 
sissippi River. Most of these and other large spills in the U.S. are the result of a 
combination of human error and unfortunate circumstances. 

Oil Spill Cleanup Capacity 

Once a marine spill occurs, there are three basic initial response options: skim- 
ming, in situ burning and chemical dispersants (most of this section is a summary 
of Fingas 2000). While frequently very effective when applied to small spills, each 
of these approaches has substantial limitations. Their efficacy varies greatly not 
only with the type of oil involved, but also with the properties of the oil as it 
changes following release. Once released, the composition of oil changes (i.e. “weath- 
ers”) as a result of evaporation, dissolution of the more water-soluble components, 
microbial degradation, photo-oxidation, and the absorption of water. Water absorp- 
tion may be especially troublesome, because it can increase the oil viscosity dramati- 
cally, which may have profound effects on the effectiveness of response methods. 

There are a number of designs for mechanical oil skimming devices, which vary 
considerably in capacity and efficiency. Once oil is herded off the surface by focusing 
booms usually towed by one or more vessels toward a mechanical skimming device, 
the skimming device then may accomplish oil removal by any of a variety of me- 
chanical means, including adherence to adsorptive materials or conveyance to oil- 
water separators by drums, belts, brushes, oleophilic rope, suction or a combination 
of these. Oil-water separation may be accomplished by means of separation weirs, 
holding tanks or centrifugation. Depending on the type and weathering state of the 
oil involved and environmental conditions such as sea state and temperature, these 
methods range in effectiveness from nearly nil to 95%. 

In situ burning may oxidize as much as 90% of the oil ignited. However, burning 
requires corralling the slick to thicknesses of at least 2 mm and preferably more, 
and the boom must be fireproof and is not available for corralling while burning is 
underway. Also, the oil must not have lost much of its complement of volatile com- 
ponents, or it will not ignite, so the window of opportunity for in situ burning is 
usually limited to the first couple of days after oil reaches the surface. In general, 
burning is simply not capable of removing more than a small proportion of the oil 
released from large-scale discharges, except in cases where oil is ignited at the onset 
by the accident producing the spill, in which case the benefits of relatively efficient 
oil removal may come at a cost of human injury and death, as occurred during the 
1990 Mega Borg spill. During the 1989 Exxon Valdez spill, crew safety was a major 
concern that precluded intentional ignition of the slick while the oil was near the 
vessel. 

Skimming and in situ burning require corralling oil within booms, and hence only 
work in mild weather conditions. For the Deepwater Horizon, the leakage estimates 
imply a rate of slick creation on the order of about 2 football fields per minute, ap- 
pearing erratically within a circle nearly two miles across. The largest skimmers in 
the Gulf of Mexico can sweep about 10% of the area within this circle per hour, and 
most skimmers are considerably smaller. The slick created by the Exxon Valdez ex- 
panded at a rate of about a half a football field per second, for two and a half days. 
These expansion rates exceed the available skimming capacity considerably, espe- 
cially when the need for boom maintenance between deployments is considered. 
Consequently skimming retrieved an estimated 8% of the oil spilled from the Exxon 
Valdez (Wolfe et al. 1994), and is intercepting only a small fraction of the Deepwater 
Horizon oil that reaches the sea surface. 

Dispersants act by lowering the surface tension between the oil-water interface, 
decreasing the mixing energy needed to disperse the oil into tiny microdroplets. To 
work effectively, the dispersant must be applied under conditions of moderate mix- 
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ing energy, and the oil must not have weathered much. When effective, the micro- 
droplets become entrained into the water column where they are much more suscep- 
tible to microbial degradation. 

Dispersants are typically ineffective when applied to mousse or in calm conditions, 
and if the sea state is greater than a few feet it can be difficult to hit the slick when 
released from aircraft. Another limitation of dispersants is that when they do work, 
the large surface area of the microdroplets promotes back-extraction of the dispers- 
ant out of the oil, which may lead to re-aggregation of the oil and re-surfacing of 
a slick far from the point of dispersion. 

Other methods that have been proposed to deal with oil released at sea include 
application of agents to sink the oil or to cause it to aggregate into a more easily 
collectible mass. By transporting oil from the surface to the seafloor, sinking agents 
merely change the site of toxic effects and are therefore not generally used. Gelling 
agents have also been proposed, but they have the disadvantage of requiring appli- 
cation of large amounts of the agent, and the resulting gelled mass may interfere 
with other response options such as skimming or in situ burning. The mass require- 
ment alone precludes their large-scale application to big oil releases. Similarly, oil 
absorbent materials such as hair, hay, or polypropylene pads or strips may work 
well for small-scale applications, but become increasingly impractical to deploy and 
retrieve in larger-scale situations. 

Even when used in combination effectively, response options at sea usually cannot 
be applied to more than a small fraction of the oil discharged during a large-scale 
release. The reason has more to do with the difficulty of bringing the necessary re- 
sources for applying these mitigation methods at the scale required than with limi- 
tations inherent to the methods themselves. All three at-sea response options re- 
quire mild weather conditions and daylight, which all but guarantees they will not 
be able to be applied to much of the oil. New response technologies that are brought 
forward generally face the same challenges of delivering them on the scale, duration 
and at the rate needed to make a material difference during a large-scale release, 
and are therefore less effective than it might seem. Hence, most of the oil from large 
scale releases either drifts out to the open ocean where it slowly weathers to form 
tarballs that eventually sink to the deep ocean seafloor, or else impacts shorelines, 
where additional measures may be brought to bear to mitigate impacts. 

The cleanup technologies most effective for shoreline remediation depend on the 
state of the oil when it contacts the shoreline and the nature of the shoreline con- 
tacted. Oil that forms tarballs that wash onto sand beaches may be simply picked 
up and disposed of, as was the case during the 2007 Hebei Spirit oil spill in the 
Republic of Korea. Despite very heavy fouling of beaches within a national park, 
nearly one million Koreans volunteered to help pick up the heavy oil residues from 
the impacted shorelines, and succeeding in removing nearly all the oil that came 
ashore. However, if the oil is not dealt with immediately, there is the risk that it 
will be mixed beneath sandy beaches by wave action where it can re-surface months 
or years later, or be transported to the immediately adjacent subtidal where it may 
persist for years and perhaps decades, both of which occurred following the 2002 
Prestige heavy fuel oil spill that fouled the beaches and shorelines of northwest 
Spain. 

Oiled shorelines may also be treated by wiping with oil absorbent materials, 
sometimes augmented by application of surface-washing agents and pressure wash- 
ing equipment, or by application of bioremediation agents consisting of oil-con- 
suming microbes mixed with the nutrients they need to grow. Beach scrubbing is 
labor intensive and usually fails to remove more than a small proportion of the oil 
present, even when augmented by surface-washing agents (Mearns 1996). Also, 
these agents, along with more aggressive washing methods such as high-pressure, 
hot- or cold-water washing may do more damage to the biological communities in- 
habiting the beach than the oil would (Mearns 1996). Less intrusive methods such 
as bioremediation can be very effective, but only provided the needed nutrients can 
be efficiently supplied for the time required for the oil to be completely consumed. 

While a number of other approaches have been tried for removing oil from shore- 
lines, all are costly, and none work very well. Only about 10% of the oil that im- 
pacted shorelines following the 1989 Exxon Valdez oil spill was removed, despite the 
efforts of over 10,000 cleanup workers laboring over two successive years and tr 3 ring 
a wide array of approaches (Wolfe et al. 1994). 



74 


II. Ecological and Social Effects of Spills and Spill Cleanup Techniques 

Ecological Effects of Spills and Cleanup Techniques 
A. Impacts of Spills 

Some of the most damaging effects of oil spills occur through the contact hazard 
they pose to wildlife transiting the sea-air interface or while foraging on oiled shore- 
lines (Spies et al. 1996), especially oiled marshes. Even small amounts of oil adher- 
ing to the skin, hair or feathers of sea turtles, marine mammals and seabirds can 
seriously inhibit motion and reduce their ability to thermoregulate, both of which 
often kill the animals. Inhalation of volatile hydrocarbons near oil slicks can cause 
lung damage and induce narcosis leading to drowning. 

Natural and chemically-enhanced dispersion of oil presents an ingestion hazard 
to wildlife, fish and other marine organisms that mistake oil for food (e.g. Carls et 
al. 1996). Large aggregations of surface oil such as mousse patties or tarballs may 
be ingested by sea turtles, marine mammals, and seabird and may kill animals di- 
rectly or cause illness that increases vulnerability to predation. Oil microdroplets 
are efficiently accumulated by suspension feeders such as clams, barnacles, some 
kinds of zooplankton, and deepwater corals. Zooplankton may ingest oil droplets 
which become mixed with inorganic material from other prey and ejected as oily 
fecal pellets that sink to the seafloor (Conover 1971), where they may be scavenged 
by deepwater corals and other animals inhabiting the seafloor. 

Most oils contain monocyclic and polycyclic aromatic compounds (MAC and FAC, 
respectively), which along with closely related compounds may be toxic to marine 
life in several ways. The MACs are among the most water soluble components of 
oils, and at sufficiently high concentrations (typically around 1 part per million, or 
ppm) can induce narcosis-like effects in fish leading to death (French-McKay 2002). 
FACs, which include polycyclic aromatic hydrocarbons and closely related com- 
pounds in which one or more of the aromatic carbon atoms is replaced by nitrogen, 
oxygen or sulfur, can be much more toxic and operate through different toxicity 
mechanisms. 

In addition to being notoriously carcinogenic, FACs can cause developmental ab- 
normalities in fish embryos and larvae at concentrations below one part per billion 
(ppb; Carls et al. 1999, Heintz et al. 1999). Some FACs can also cause toxicity 
through a phenomenon called photoenhanced toxicity (reviewed by Diamond 2003). 
This occurs when certain FACs are absorbed by skin cells or are accumulated into 
tissues of translucent organisms in the presence of ultraviolet radiation from sun- 
light, where they may catalyze the conversion of oxygen molecules inside cells into 
a much more reactive state that causes oxidative damage. Because the oxidative 
damage usually does not affect the FACs catalyzing the conversion, a single FAC 
molecule may convert tens of thousands of oxygen molecules, which may either kill 
affected cells outright or make them cancerous. ^ As with induction of developmental 
abnormalities, photoenhanced toxicity may be lethal to translucent organisms at 
FAC exposure concentrations of one ppb or less (Duesterloh et al. 2002). 

Embryotoxic and photoenhanced toxicity effects are most likely in habitats where 
oil accumulates adjacent to limited volumes of seawater, restricted water circulation 
and high biological productivity, such as coastal salt-marshes. A relatively high ratio 
of oil to water along with restricted circulation increases the likelihood of toxic ef- 
fects, and high biolo^cal productivity in those areas attracts animals. 

Not all of the toxic components of oil have been identified. Evidence for toxicity 
to shellfish associated with unidentified components has been clearly demonstrated 
(Rowland et al. 2001), but because oil is such a complex mixture of compounds, iden- 
tif3dng the components responsible poses a challenging research task. In addition, 
it is becoming increasingly clear that both identified and un-identified toxic agents 
in oils act through multiple toxicity mechanisms, many and perhaps most of which 
are poorly understood. 

Being lipophilic (or “fat-loving”), hydrocarbons tend to bioaccumulate in lipid 
stores of organisms. This process can lead to concentrations in lipids that are one- 
thousand to one-million times greater than respective concentrations in ambient 
water (DiToro et al. 2000), increasing with the molecular mass of the hydrocarbon 
involved. Fortunately, vertebrates possess elaborate biochemical pathways for elimi- 
nating the aromatic compounds they absorb (Livingstone 1998), so these compounds 
do not tend to biomagnify up the food chain. Another result of this ability is that 
hydrocarbons tend to be difficult to detect in vertebrates, even following substantial 
exposure to them. Hence, monitoring fish for hydrocarbons is often uninformative. 


iPor this reason cleanup workers and others should therefore scrupulously avoid skin contact 
with crude oil, especially while in strong sunlight. 
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because most of the hydrocarbons accumulated have been transformed into meta- 
bolic products that are not detected by ordinary hydrocarbon analysis. Analysis 
should be directed toward the metabolites themselves in these cases. 

B. Impacts of Cleanup Techniques 

Of all the cleanup techniques available, application of dispersants poses the most 
serious threats to marine life. In themselves, dispersants are mildly toxic to sea life 
(see www.epa.govlmedlProds-Pubslecotox.htm), comparable to the toxicities of 
household detergents. Their ingredients are readily biodegradable, which reduces 
their environmental lifetime considerably. The ingredients of some dispersants may 
pose inhalation, contact and other hazards to cleanup workers exposed to them dur- 
ing application, as well as to marine mammals that may be coated during aerial ap- 
plication. As with in situ burning, worker safety is the paramount concern with ap- 
plication of dispersants. 

When used successfully, dispersants dramatically accelerate dissolution of the 
more toxic components of the oil they disperse (Fingas 2000), which may expose sea 
life to higher risk of toxic effects. Accumulation of oil microdroplets by suspension 
feeders is especially worrisome when dispersants are applied near the coast. Biologi- 
cal productivity in general increases dramatically as the coast is approached, and 
many suspension feeders, such as oysters, are important commercially. Risks to 
wildlife must be weighed against impacts that arise from no response, and are espe- 
cially acute when sensitive and vulnerable habitats such as coastal marshes are 
threatened. Oil cannot be removed from these habitats without serious collateral 
damage, and if left in place it may continue to kill fish and wildlife for years and 
possibly decades. From this perspective, dispersants have a distinct advantage be- 
cause they provide a measure of control over where and toxicity occurs. 

A further concern regarding dispersant application has arisen in the context of 
the Deepwater Horizon blowout. Application at the leak source appears to have ac- 
celerated creation of deep-water oil plumes. While this reduces the amount of oil 
reaching the surface, microbial degradation of the oil carries a poorly understood 
risk of depleting the oxygen content of the water within such plumes. It is conceiv- 
able that this process may deplete oxygen to levels that are dangerous for sea life, 
and might lead to a submerged “dead zone”. While this risk is presently thought 
to be unlikely, such oil dispersion plumes should be monitored carefully to evaluate 
such risks. 

If oil reaches shorelines in a less-weathered, more fluid state, it can penetrate into 
substrates more deeply which can make it more problematic to remove. In some 
cases, natural degradation of oil may be enhanced by mechanical disturbance of 
shoreline substrates to increase the availability of oxygen (Mearns 1996). Oil per- 
colated into the coarse sediments of some beaches in Prince William Sound following 
the 1989 Exxon Valdez oil spill, where some of it became trapped in an anoxic layer 
and persisted for decades (Short et al. 2007). Mechanical disturbance was imprac- 
tical there and would likely have caused as much or more damage to the resident 
biota as the oil. Both fresh and weathered oil that gets into coastal vegetation, espe- 
cially into salt marshes can be nearly impossible to remove without resorting to ex- 
treme measures, such as cutting the vegetation to just above the root mass to ex- 
pose and collect oil on the seabed and disposing of the oiled vegetation. This reduces 
the contact hazard posed by the oil to wildlife, but at the cost of eliminating nesting 
and rearing habitat for at least a season and perhaps permanently if the vegetation 
fails to grow back. 

The benefits of shoreline cleanup and remediation techniques must be carefully 
weighed against their risks. Aggressive methods such as high-pressure, hot- or cold- 
water washing may sterilize biologically productive shorelines and remove fine par- 
ticulate material that is an essential habitat characteristic for some organisms 
(Mearns 1996), leading to habitat alteration that may take decades to recover from. 
Such methods may also endanger cleanup workers if oil is converted into an aerosol 
that might be inhaled. Use of beach cleaning agents may be helpful in some cir- 
cumstances, although these chemicals may be mildly toxic to biota. Application of 
bioremediation methods, usually consisting of oil-degrading microbes combined with 
nutrients to support their growth can be very effective at removing oil from shore- 
lines provided adequate oxygen is available and nutrients can be efficiently re-sup- 
plied (Mearns 1996). Bioremediation materials are usually sprayed onto beaches, 
and exposure to the solvents used may be a concern for cleanup workers. 

C. Ecosystem Effects 

The animals and plants killed by the direct effects of oil spills, or by response, 
mitigation and remediation efforts may lead to changes in the structure and func- 
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tioning of marine ecosystems (Peterson et al. 2003). Such changes are often difficult 
to detect, especially when species and habitats at risk are inadequately character- 
ized during the planning phases of offshore oil and gas exploration and develop- 
ment. Nonetheless, irreversible changes to marine ecosystems are among the most 
long lasting impacts that accidental oil discharges can have. Species extinctions are 
one kind of irreversible ecosystem change, but others are possible as well. 

Predators near or at the top of marine food webs often exert strong structuring 
effects by controlling the populations of their prey. These structuring effects may 
form a “trophic cascade”, wherein populations of prey species that support relatively 
large populations of top predators are themselves limited, and their low numbers 
allow their own prey species to flourish, and so forth down the food chain. If an oil 
spill and consequent cleanup activities reduce large numbers of top predators such 
as marine mammals or seabirds, these relationships may shift, causing sometimes 
dramatic changes in the abundances of various species, perhaps including commer- 
cially important species. Such shifts may require decades for recovery, and in ex- 
treme cases an ecosystem may shift to a new metastable equilibrium state irrevers- 
ibly. 

Social Effects of Spills and Cleanup Techniques 

Large scale oil spills can have devastating economic and other social impacts. 
Fishery closures far in excess of what is needed to keep oil-tainted seafood out of 
the marketplace may be ordered because of the need to be cautious in the face of 
uncertainty regarding the extent and duration of oil pollution, with commensurate 
economic losses for the industry. In extreme cases, such closures may lead to perma- 
nent loss of market share, if products are displaced by competitors that gain better 
market acceptance, such as happened the once-lucrative pink salmon fishery in 
Prince William Sound, Alaska following the 1989 Exxon Valdez spill. 

Exaggerated fears of oil-contaminated shorelines and seas may cause profound 
economic losses to tourism industries. Most of the public will avoid exposure to any 
perceived risk posed by an uncertain or poorly-understood threat such as is typically 
associated with oil pollution, and these reactions are exacerbated by the typical se- 
lection bias imposed by news media covering such events. The most extreme exam- 
ples of contamination get the most coverage, creating the impression of much more 
extensive contamination than is actually the case. 

Fisheries and aquaculture involving suspension feeding organisms such as oysters 
and clams are especially vulnerable to oil contamination, particularly if dispersants 
are used nearby. These organisms may easily become tainted by oil because they 
are so efficient at accumulating oil microdroplets. 

Oil spill cleanup efforts may provide a temporary boon to local economies by pro- 
viding a source of additional income, which may be especially welcome by those live- 
lihoods are jeopardized by fishery closures, product contamination or oil-related de- 
clines in tourism. However, these benefits are typically short-lived, and may create 
additional adverse social impacts. Selective participation in cleanup efforts may cre- 
ate winners and losers within the same communities, engendering resentments that 
can seriously damage the character and social fabric of these communities. Pro- 
tracted lawsuits typically add to individual and community stress. In extreme cases, 
where some members of a community are financially ruined while others are en- 
riched, the result may be considerably increased incidences of domestic violence, 
substance abuse, violent crime and suicide, as was documented in communities af- 
fected by the 1989 Exxon Valdez spill (Russell et al. 1996). 

III. Scientific Research and Monitoring Needs 

Scientific research and monitoring needs fall into four categories: elucidation of 
toxic agents and mechanisms; monitoring the short- and long-term effects of spills; 
identification of vulnerable habitats, species and life-stages; and development of bet- 
ter cleanup and response technologies. 

The funding made available to the oil pollution research community in the after- 
math of the 1989 Exxon Valdez oil spill led to fundamental advances in our under- 
standing of the toxic components and mechanisms of oil pollution. As a result of this 
work, it is now more realistically appreciated that oil pollution can affect fish and 
wildlife populations, and probably humans as well, in subtle but serious ways, and 
that much more remains to be discovered. Because this line of research has little 
potential for direct commercial benefit but is likely to bolster the case for greater 
regulation of petroleum products and the petroleum industry, there are almost no 
sources of funding available apart from governments. Yet even relatively modest in- 
vestments in such research may yield substantial dividends. By elucidating what bi- 
ological resources are at risk, policy makers will be able to avoid impacts that are 



77 


presently unsuspected to biological resources, while also avoiding overly strict regu- 
lation and resource closures that invariably lead to economic losses. 

Better monitoring of short- and long-term oil spill effects interacts synergistically 
with research on toxic agents and mechanisms by providing opportunities to verify 
the relevance of the toxicity research, and by providing evidence for impacts that 
have not been considered heretofore. Again, the 1989 Exxon Valdez spill provides 
an example of this positive dynamic linking these efforts. The embryotoxicity re- 
search conducted in the aftermath of this spill (and supported by the funding made 
available by it) was inspired by field observations of relatively poorer survivals of 
pink salmon embryos rearing in streams on oiled beaches compared with those on 
un-oiled beaches. As a result of the embryotoxicity research, we now have a better 
idea of where, when, how and what to look for to determine whether a particular 
spill causes more subtle damage to exposed populations. We now realize, for exam- 
ple, that oil need not kill exposed biota directly; merely weakening biota even slight- 
ly very often results in their eventual premature mortality from increased vulner- 
ability to predation or disease. 

Once a spill begins, there is an immediate need to quickly determine the biological 
resources most at risk. In addition to identifying the most vulnerable species and 
lifestages, the most vulnerable, productive and otherwise important habitats should 
be afforded priority for allocation of spill response resources to mitigate impacts. 
Currently such habitats are identified using an environmental sensitivity index that 
is based on shoreline geomorphology. This index does not account for variation in 
biological productivity, reproductive habitat, ecosystem complexity, biodiversity, or 
habitat that supports rare, threatened or endangered species. Coastal zone maps 
that identify such important ecological areas in advance would be an invaluable 
asset to spill response officials to reduce the impacts of spills on the affected eco- 
systems. 

Finally, research on better methods for collecting and remediating the effects of 
spilled oil are urgently needed. Recent research, again funded in the aftermath of 
the 1989 Exxon Valdez spill, has led to promising methods for delivering nutrients 
to oil buried within beaches, and it is likely that better designs for the oil collection 
devices used with surface skimmers would lead to significant increases in their ef- 
fectiveness. Improved dispersant formulations that are less toxic to humans and to 
wildlife, along with better methods for delivering would be welcome additions to the 
limited array of tools available for mitigating spills. Along these lines, the Environ- 
mental Protection Agency (EPA) could helpfully waive prohibitions against oil dis- 
charges at sea and on shorelines to allow for experimental spills wherein new dis- 
persant and other oil mitigation measures could he realistically tested. However, a 
requirement for such waivers should be adherence to rigorous standards of scientific 
practice. All too often field tests that fail to meet basic criteria for scientific experi- 
ments, such as positive and negative control treatments, replication, quantitative 
evaluation of test results, etc. are promoted as “scientific” when in fact they barely 
meet reasonable criteria for pre-experiment feasibility studies. At minimum, the 
EPA, NOAA, the Minerals Management Services and the U.S. Coast Guard should 
insist that rigorous scientific standards be met before relying on results claimed for 
new approaches to oil spill response and mitigation. 

TV. Concluding Remarks 

The science of oil spills is an especially complex branch of environmental science. 
As is hopefully clear from the above sections, oil affects species and ecosystems in 
ways that are often subtle and in any case are far from well understood. Once 
spilled, oil affects the environment in myriad ways, including many that are cur- 
rently unknown, and response and cleanup actions add to the complexity. Every 
spill of any size presents unique impacts and response challenges. 

When a spill is very large, factors related to scale seriously constrain our ability 
to contain them. For every spill situation there is some size threshold beyond which 
the efficacy of response, mitigation and restoration are primarily limited not by the 
available techniques or stockpiles of materiel, but by the ability to apply them effec- 
tively to where the oil is. By definition, very large spills expand quickly to impact 
large areas, and as slicks fragment and respond to the vagaries of winds and cur- 
rents, keeping track of the oil becomes nearly impossible, especially with loss of vis- 
ual contact at night (which may be prolonged in the Arctic), or when storms pre- 
clude surveillance flights while moving the oil rapidly. The fundamental problem be- 
comes one of keeping track of all the oil parcels moving ever farther away from each 
other in a hig ocean, and having the resources to identify and deliver the right com- 
bination of response options in a timely manner before loosing track of the oil again. 
At some point this challenge becomes hopeless beyond some size threshold. It is for 
these and related reasons that a scientific panel recently convened to review dis- 
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persant use for the Deepwater Horizon blowout concluded that “No combination of 
response actions can fully contain oil or mitigate impacts from a spill the size and 
complexity of the DWH incident” (Coastal Response Research Center 2010). 

Fixing our ability to track and apply appropriate response measures to spills the 
size of the Exxon Valdez or the Deepwater Horizon blowout would require orders 
of magnitude greater investments in obtaining and maintaining the delivery infra- 
structure required. In the case of the Deepwater Horizon blowout, concerns regard- 
ing whether the current Administration acted quickly enough or made the right de- 
cisions, or whether they should have “taken over” the spill are largely beside the 
point. Neither the United States government nor the oil industry have the resources 
to fully contain a discharge the size of the Deepwater Horizon, and only the oil in- 
dustry has the resources to be able to eventually stop the flow. 

Recognizing the truth of the panel’s conclusion has important implications for oil 
spill response policy and for how we go forward with regulating offshore oil and gas 
development. Regulatory policy has heretofore subscribed to the fiction that ade- 
quate spill response plans are a reasonable requirement for offshore oil and gas ex- 
ploration and development. Spill scenarios that could not be contained by the re- 
sources and approaches described in these plans were conveniently dismissed as too 
improbable to warrant consideration, despite their recurrences over the last two dec- 
ades. Given that continued oil production from U.S. territorial waters will increas- 
ingly require drilling in ever more challenging environments such as deeper ocean 
waters or in the Arctic, where we have little engineering experience in either, we 
must face a stark choice: Either we must accept that risks of uncontrollable releases 
will continue to escalate, leading to more frequent accidents akin to the Deepwater 
Horizon, or we must tighten our regulation of offshore oil and gas exploration and 
production considerably. 

More generally, the United States government has a responsibility to manage the 
nation’s natural resources wisely. The desire for smaller government implies a com- 
mensurately constrained ability to meet this responsibility. The effect of this is to 
cede these responsibilities to the industries that profit most from natural resource 
exploitation, and operate under a fiduciary responsibility that requires them to 
place their narrow economic interests above the wider interests of the public. To the 
extent that this effort succeeds, we should expect more and even bigger environ- 
mental disasters like the Deepwater Horizon blowout. Simply put, the Congress is 
faced with the question, “does America hold the long term health and biodiversity 
of our ocean resources in commensurate value as the short term demand for oil?” 
And if so, is the Congress willing to pay for their protection? 

The United States is fortunate to have a substantial number of talented, dedi- 
cated environmental scientists in the employ of our resource agencies, whose pri- 
mary motivation is to ensure that development of natural resources is done in a 
manner that does not inflict unacceptable damage on the capacity of our natural en- 
vironment to sustain us. Recent years have seen increasing marginalization of their 
contributions, yet their understanding of and appreciation for the complexity of en- 
vironmental interactions is unparalleled. Their advice should not be casually dis- 
missed in favor of short-term economic arguments, and the steady erosion of their 
base budgets that has occurred over the last two decades should be reversed. 

To cite one especially relevant example here, NOAA’s Office of Response and Res- 
toration, which is responsible for providing scientific advice to guide oil spill re- 
sponse efforts and to evaluate the environmental damages caused by oil spills, has 
lost about 30% of its staff over the last eight years, seriously straining their capacity 
to do their job when faced with a event on the scale of the Deepwater Horizon blow- 
out. Other natural resource agencies in the Eederal Government have faced similar 
budget reductions. Just as it costs money to maintain a fire department, it costs 
money if the Eederal Government is going to recover its ability to independently as- 
sess the environmental risks of oil and other economic development, and to respond 
effectively to accidents when they occur. 

As oil exploration pushes into these more challenging environments, the oil indus- 
try is positioned to reap most of the benefits while the public is saddled with nearly 
all of the risk. As I noted initially, this risk extends to loss of livelihoods and of 
life itself. It is for these reasons that my organization, Oceana, recommends a ban 
on new offshore drilling and a reinstatement of the moratoria previously in effect 
before 2008. 

With these sober facts in mind, I recommend the Congress take the following ac- 
tions: 

1. I commend Chairman Baird and Representative Woolsey for introducing HR 
2693 to amend the research provisions of the Oil Pollution Act of 1990, and 
I urge the Congress to pass it. 
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2. Immediately, include the expertise of scientists (including people with local 
and traditional knowledge) in a comprehensive review of the health and bio- 
diversity of the ecosystems within the range of offshore drilling. (I would be 
privileged to participate in further discussion of the framework of such a re- 
view). 

3. Stop offshore drilling until the President’s Commission on the Deepwater Ho- 
rizon blowout has completed their report and you can determine from the 
comprehensive science review in point number 2 above if we should go for- 
ward, how, when and where. It is Oceana’s belief that the only appropriate 
conclusion for the panel is that new offshore drilling is not worth the risks 
and should not be allowed. 

4. Conduct a thorough review of the Outer Continental Shelf Lands Act and 
other related Federal laws to ensure inclusion of the necessary oversight and 
protections of America’s living marine resources. 

5. Provide NOAA, EPA and the United States Coast Guard with the authority 
and the resources necessary for understanding, regulating and protecting 
America’s oceans. 

6. Initiate a process that will lead to a National energy plan that includes ade- 
quate protection for our oceans. 
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Chairman Baird. Thank you, Dr. Short. 

Dr. Joye. 

STATEMENTS OF SAMANTHA JOYE, PROFESSOR OF MARINE 
SCIENCES, UNIVERSITY OF GEORGIA 

Dr. Joye. Thank you, Mr. Chairman and Members of the Com- 
mittee for inviting me to testify. I am an oceanographer, and I have 
studied natural oil and gas seepage in the Gulf of Mexico for over 
15 years. I am here today to discuss with you the environmental 
assault on the Gulf of Mexico that has resulted from the Deepwater 
Horizon oil spill. 

At day 51 of this disaster there is still far too many unknowns 
regarding the ocean graphic impacts of this spill. I want to high- 
light some of those unknowns here for you. 

First and foremost, we do not yet have robust independent esti- 
mates of the rate of leakage from this well, nor do we know the 
fraction of oil versus gas coming out of the riser pipe. Independent 
estimates of these numbers are needed immediately and continu- 
ously until the pipe has been sealed. 

The second thing that we really have a lack of information and 
knowledge of is how the oceanic system is being altered and how 
the biological components of the system are reacting to this alter- 
ation. I recently returned from a two-week research cruise to the 
Gulf of Mexico. We found sub-sea plumes enriched in oil and gas 
that are derived from the Deepwater Horizon leaking well. These 
are some of the highest concentrations of methane gas that I have 
ever measured in the waters of the Gulf of Mexico, and I have no 
doubt that they are rising from this well. 
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We also found up to 10 miles away from the well at 1,100 meters 
detectable amounts of oil and PHs in the water. There are substan- 
tial increases in biological activity and consumption of oil and gas 
throughout the water column, not limited to these deepwater 
plumes. The entire water column is being impacted by the oil and 
gases being introduced to the system from this well. 

We only made snapshot assessments of what is happening out on 
the water in the Gulf of Mexico. Continuous monitoring and assess- 
ments are thus urgently needed. 

We simply do not know at this point how the oceanic system is 
being impacted by this bottom-to-top infusion of oil and gas, and 
when you add to that the unknown effects of dispersants onto the 
oceanic ecosystem, we really can’t even begin to understand the im- 
pacts of this disaster. 

For example, what are the physiological affects of dispersants on 
phytoplankton, on microorganisms, on larvae of important fishery 
species? We simply don’t know the answers to these questions. 
Now, these are not questions that we need to be answering at this 
point. We should have known the answers to these questions before 
these dispersants were ever used. 

What will be the long-term oceanic impacts of this spill? Are we 
going to see oxygen depletion in the water columns of the Gulf of 
Mexico? What will be the food web impacts of the spill? What will 
be the impacts long term of the dispersants and the toxic impacts 
of oil itself? 

In terms of what is needed to respond to this disaster in terms 
of the oceanography and the ecology of the Gulf of Mexico eco- 
system, I supplied information in my written testimony regarding 
the instrumentation and infrastructure that the oceanographic re- 
search community needs. I want to say here, though, that oceanog- 
raphers are not used to sampling oil-laden water. None of our in- 
strumentation, very little of our instrumentation and none of our 
collection devices are really made for this kind of sampling. This 
is an immediate need that needs to be addressed because if we are 
going to properly evaluate and assess the impact of this spill, we 
need to properly obtain samples. 

Finally, I feel it is critical to coordinate the assessment and im- 
pact of this — of the oceanographic community of this disaster. This 
could easily be done by organizing a National Academy of Sciences 
workshop with oceanographers familiar with the Gulf of Mexico 
and others who are interested in working on the deepwater impacts 
of the spill. 

Thank you. 

[The prepared statement of Dr. Joye follows:] 

Prepared Statement of Samantha Joye 

Background 

I am an Oceanographer in the Department of Marine Sciences at the University 
of Georgia (Athens, GA). My research aims to understand how microbially mediated 
processes influence elemental cycling in the environment. Over my career, a good 
deal of my research effort has focused on naturally occurring gas and oil seeps, com- 
monly referred to as ’cold seeps’, in the Gulf of Mexico. I am an internationally rec- 
ognized expert on cold seeps and have published a number of high-profile papers 
describing the microbiology and biogeochemistry of these ecosystems. My testimony 
will describe the role of hydrocarbons in the Gulf of Mexico ecosystem, both in the 
natural context and with respect to the potential impacts of focused large inputs 
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such as those resulting from the current Deepwater Horizon spill (hereafter referred 
to as the BP blowout). I will discuss the ecology of the Gulf of Mexico system, the 
ecological importance of oil recovery, the nature and potential ecological role of the 
observed subsurface plume features and highlight needs, current gaps, key features 
and required support for a successful coordinated Federal research program in re- 
sponse to the oil spill. 

Ecological role of oil and gas seepage in the Gulf of Mexieo 

Broader Context: In most pelagic oceanic systems, ecosystem energy flow begins 
with phytoplankton, who through photosynthesis oxygenate surface waters and pro- 
vide organic matter to fuel heterotrophic processes and secondary production at 
higher trophic levels. Heterotrophic organisms consume phytoplankton (e.g. 
zooplankton) and recycle released dissolved organic matter (e.g. heterotrophic bac- 
teria). Zooplankton are consumed by larger zooplankton and fish and, in the Gulf, 
this trophic energy cascade is topped by consumers such as sperm whales and pred- 
atory fish such as blackfin tuna (who both eat squid and fish). In the Gulf of Mexico, 
primary production and microbial dynamics have been studies extensively in coastal 
waters such as those around the mouth of the Mississippi River, but blue water (i.e. 
open ocean) data on these processes are limited. Studies of benthic processes and 
benthic communities in deep water are also limited relative to the Gulfs coastal wa- 
ters but benthic data are more abundant than water column data. 

A unique characteristic of the Gulf of Mexico is that its subseafloor sediments con- 
tain vast reserves of hydrocarbons. Some of this oil and gas (methane and higher 
alkanes) fluxes naturally from deep reservoirs through complex fault-networks to 
reach surficial sediments. In sediments, these reduced substrates fuel extremely 
high rates of microbial metabolism. Some oil and gas escapes from the sediments 
and reaches the water column, where it is subject to additional oxidation. A fraction 
of this water column gas flux ultimately reaches the atmosphere, but these fluxes 
are not well constrained (1). Natural oil seepage from the seafloor creates slicks that 
can be quantified and mapped using satellite imagery (2). 

Naturally occurring oil and gas seepage plays a tey role in shaping the ecolo^, 
microbiology, and biogeochemistry of the Gulf of Mexico system, particularly its 
deep sediments and waters. Under most circumstances, natural seeps are the most 
important source of petroleum to the marine environment (3). In the Gulf of Mexico, 
about 95% of offshore oil inputs are from natural seeps under normal conditions. 
Systems like the Gulf of Mexico are thus accustomed to slow, somewhat diffuse in- 
puts of oil and gas, and the biological communities have adapted to endure and in 
some cases metabolize these materials such that negative impacts of such inputs are 
localized as opposed to widespread (3). 

Sediment processes: Seepage of oil and gas at the seafloor supports the establish- 
ment and proliferation of diverse chemosynthetic ecosystems that includes seep en- 
demic sessile fauna (e.g. tubeworms and mussels), mobile fauna that tend to stay 
around seeps (e.g. clams, urchins, eels, fish, shrimps) as well as foraging species, 
such as demersal fish that likely migrate between seeps (e.g. six gill sharks) (5). 
Some endemic seep fauna harbor chemosynthetic symbionts (e.g. tubeworms, mus- 
sels, clams) while others are heterotrophic (5). 

While the macro-ecology of cold seeps in the Gulf of Mexico has been well de- 
scribed (5), the microbiology of these habitats is not (6-9), even though the microbial 
processes serve as the geobiological engine of cold seeps. Free-living microorganisms 
degrade oil and gas; under the anoxic conditions typical of seep sediments, oil and 
gas degradation are largely performed by sulfate reducing bacteria and the product 
of their metabolism (hydrogen sulfide) provides an inorganic energy source (hydro- 
gen sulfide) to the chemosynthetic macrofauna. The microbial degradation of oil and 
gas also generates carbonate ions, which subsequently drives precipitation of 
authigenic carbonates. These carbonate hardgrounds are colonized by deepwater cor- 
als (e.g. Lophelia), generating another unique seafloor ecosystem that is ultimately 
driven by natural seepage. 

Water column processes: The impact(s) of natural oil and gas seepage on water col- 
umn microbial communities has received little attention even though it is well 
known that both oil and gas are introduced into the water column at cold seeps in 
the Gulf of Mexico and elsewhere. Microbial oxidation of oil is carried out by micro- 
organisms like the gammaproteobacterium Alcanivorax. Microbial oxidation of meth- 
ane is carried out by a diverse assemblage of methane-eating, or methanotrophic, 
microorganisms (10). Other low molecular weight alkane gases are similarly 
oxidized. Because the Gulf of Mexico experiences natural seepage, the natural mi- 
crobial community here is poised to consume oil and gas. At least 1000 naturally 
occurring seeps along the Gulf of Mexico shelf and slope deliver from 1000-2000 
barrels of oil per day into the Gulfs waters (4). The fact that this naturally derived 
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oil does not accumulate on beaches underscores the ability of natural microbial and 
physical processes to consume it relatively quickly. However, as will become clear 
later in my testimony, the magnitude of this spill may saturate the microbial com- 
munity’s ability to consume the introduced oil and gas. 

The need document the rate of leakage 

In contrast to the naturally occurring hydrocarbon seepage, the BP blowout is in- 
jecting from 19,000 barrels (low-end estimate) to 70,000 barrels (high-end estimate) 
of oil per day into the water column via a focused, intense jet at a water depth of 
5,000m. The amount of gas being injected into the system has not been constrained 
though BP has noted that the total flow could be as much as 40% gas. While natural 
seepage varies extensively in space and time, the BP blowout is an intense, localized 
input of labile organic matter to the deep ocean environment. Thus, the BP blowout 
is an unprecedented perturbation to the Gulf of Mexico system that has no natural 
equivalent. 

It is virtually impossible to understand or quantify the ecological consequences of 
the BP blowout on the Gulf of Mexico ecosystem without knowing how much oil and 
gas has leaked from the wellhead. These numbers need to be estimated and corrobo- 
rated independently based on available observational data. Unfortunately, the leak 
rate was not quantified robustly during the first month of the spill (at least that 
information has not been made publicly available). Unless we know how much oil 
is leaking from the wellhead, we cannot gauge the full extent of the ecological con- 
sequences in deepwater or surface water environments. For example, how much 
deepwater water column oxygen consumption will be fueled by this influx of oil and 
gas? Which water column microbial communities will be stimulated by oil and gas? 
What is the time scale of this response? How will surface water microbial commu- 
nities respond to surface oil and gas inputs? Potential fishery, marine mammal, and 
wildlife consequences of the BP blowout cannot be properly predicted until we know 
the magnitude of the disaster. To put it bluntly, the scientific community is ham- 
strung until we know precisely how much oil and gas has leaked and is leaking from 
the wellhead. 

It is even more important to quantify the inputs from the wellhead since 
dispersants are being added to the fluid stream at the seafloor. The aim of deep- 
water dispersant addition is to break up the oil and reduce formation of surface 
slicks. The application of dispersants at the riser makes it impossible to estimate 
the size of the leak solely from surface observations (e.g. using satellite imagery). 
Given the importance of the estimating the magnitude of the spill, the challenge of 
monitoring hydrocarbons not only on the surface but also within mid- and deep wa- 
ters, and of quantifying the hydrocarbon’s impact on ecosystem services in benthic, 
pelagic and littoral zones, it is critical that leak rates are quantified at least every 
other day by independent scientists until the well is capped and the leakage 
stopped. There are many scientists who can make these measurements and I know 
they are willing and eager to help. 

Ecological Importance of Oil Recovery 

The Gulf of Mexico ecosystem provides a number of ecosystem services to the pub- 
lic, including, fisheries production, recreation and tourism, carbon sequestration and 
water purification in coastal marshes and mangroves, to name a few. The potential 
coastal impacts of the BP blowout have received the most attention because this is 
where the direct human impacts are perceived to be the greatest. Certainly tourism, 
fisheries yield and production, and wetland and submerged aquatic vegetation (e.g. 
seagrass) habitats will be impacted. But, the food web of coastal and offshore habi- 
tats is likely to be impacted significantly. Everything from the base of the food 
web — microorganisms — to the higher order consumers — invertebrates, zooplankton, 
jell 3 dish, fish, birds, sea turtles, marine mammals — will suffer direct consequences 
of the BP blowout as long as there is oil in the system due the inherent toxicity 
of crude oil components. This is why it is essential to recover as much of the spilled 
oil as possible and to remove it from the environment. While removing oil can be 
accomplished via skimming or burn offs on the surface ocean or clean up and re- 
moval from beaches and marshes, removing methane and other alkane gases is not 
possible; other than evasion to the atmosphere, the fate of methane dissolved in 
water lies in the hands of microorganisms that can utilize methane as an energy 
source. 

A secondary effect of the input of oil and gas on the oceanic system arises from 
the perturbation of the carbon and oxygen budgets in the system. Before the spill, 
oxygen concentrations in the water column reflected a “steady state” balance be- 
tween sources (photosynthesis) and sinks (respiration). [Note that while atmospheric 
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exchange can also be important in some cases, for the present discussion, this term 
will be neglected.] 

The direct injection of large quantities of oil and gas into the system has upset 
the delicate balance of oxygen in the offshore system. Basically, the oxidation of the 
oil and gas has stimulated respiration such that oxygen is being consumed more 
rapidly than it is being supplied. We do not know what the end result of this infu- 
sion of oil and gas will be on the Gulfs oxygen budget. But, we can use well-studied 
coastal ecosystems to inform us of the possible consequences of extremely high or- 
ganic matter loading. In coastal ecosystems, excessive inputs of inorganic nutrients 
and hyper-production of labile organic carbon has driven increased respiration and 
heterotrophic oxygen consumption leading to the formation of coastal “dead zones”. 
Low oxygen (hypoxic) or zero oxygen (anoxic) waters have been documented in coast- 
al systems across the globe in recent years. These dead zones are a direct result 
of perturbation of the carbon and oxygen budgets of these systems. Scientists have 
previously defined an oxygen concentration of 2 mg/L as the threshold for “hypoxia”; 
this concentration is where many oxygen-requiring organisms begin to display 
symptoms of oxygen stress. Under anoxic conditions (0 mg/L oxygen), oxygen-requir- 
ing organisms are excluded from the system. 

It is well known that methane and oil consumption proceed most effectively under 
aerobic conditions. This imbalance between oxygen inputs and outputs, if sustained 
over an ample period of time, could lead to hypoxia or anoxia in the water column, 
which would have substantial and potentially widespread negative impacts on any 
oxygen-requiring animal populations and on the food web of the system. 

Dispersants. Initial concerns regarding the BP blowout focused on coastal impacts 
and the need to keep oil from damaging critical coastal ecosystems and the coastal 
economy, which depends heavily on tourism and fisheries (in addition to the oil in- 
dustry). Certainly such concerns are valid and widespread efforts to protect the 
coastal zone from the oil are essential. It appears that the widespread use of 
dispersants in response to the BP blowout is due largely to the desire to keep the 
beaches clean and minimize the impact of the spill on coastal environments. 

However, oil on the surface of the ocean and even on beaches can be cleaned up. 
Dispersed oil cannot be cleaned up, rather it moves with the water and the oil and 
dispersants are likely to influence oceanic ecosystems for years to come. Because 
dispersed oil cannot he effectively recovered, its fate is largely tied to the activity 
of microorganisms that degrade it, assuming the dispersants have no negative im- 
pact on their metabolism. The implication of this is that dispersed oil may stimulate 
the oxygen demand of the system and potentially promote subsurface hypoxia. 

Oil and gas suspended in the mid-waters and deepwaters of the Gulf of 
Mexieo 

Little attention has been given to the offshore oceanic impacts of the BP blowout 
and initial reports of subsurface oil were received with skepticism. The BP blowout 
is introducing both oil and methane gas into the deepwater. The oil and gas mixture 
emitted from the pipe is derived from a very deep subsurface reservoir and the pres- 
sure/temperature field of the fluid is dramatically altered as it exists the riser pipe 
and enters the deep water. Previous studies of deepwater blowout events predicted 
(3) and illustrated (11) that a substantial fraction of the released oil and gas would 
become suspended in diffuse pelagic plumes (figure 1, taken from reference 3). Sus- 
pension of oil in the deepwater is predicted (and was documented, see ref 11) to 
occur even in the absence of added dispersant agents. Mid-water oil may derive from 
coagulation and settling of oil from surface waters or from slowly rising deepwater 
plumes. 
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Mid- and deep- water oil and gas will flow along the path of the prevailing ocean 
currents and along bathymetric anomalies. Satellite sea surface imaging has clearly 
illustrated how difficult it is to understand the movement of oil is in a two-dimen- 
sional setting. Mapping and modeling movement of deep and mid-water plumes will 
be even more challenging. 

The fate of oil in the deepwater is likely to be very different from that of surface 
oil because some processes that occur on the surface do not occur at depth. Most 
importantly, photooxidation and evaporative loss are important terms of oil break- 
down (former) and removal (latter) in surface slicks. Photooxidative processes trans- 
form crude oil into compounds that may, or may not, be susceptible to subsequent 
microbial oxidation. 

Neither of these processes is important in deepwater, leaving microbially medi- 
ated oxidation and perhaps sedimentation along the seabed as the primary fates of 
the oil. For deepwater methane, the primary fate is likely microbial oxidation 
whereas both microbial oxidation and evasion to the atmosphere occur close to the 
surface. 

In the water column, oil and methane oxidation are often coupled to aerobic (oxy- 
gen) respiration, meaning that microbially mediated consumption of oil and meth- 
ane may generate oxygen depletion. Oxygen depletion in deepwater is a significant 
concern because deepwater oxygen is not replenished in situ by photosynthesis (as 
is the case for surface waters) rather it is replenished by physical processes (12). 
While surface water hypoxia/anoxia might be short-lived, deepwater hypoxia/anoxia 
could persist for years if (likely decades). Hypoxia or anoxia would have multiple 
impacts on the deepwater system, including changes in microbial community com- 
position and the associated processes they mediate, exclusion of oxygen-requiring 
fauna (e.g. zooplankton, gelatinous zooplankton, fish, squid, whales, etc.) and al- 
tered nutrient cycles. For example, if the deepwater becomes anoxic, microbial res- 
piration could switch to sulfate reduction, raising the possibility for generation of 
substantial volumes of anoxic, sulfidic water deep in the Gulf of Mexico. Further- 
more, if such anoxic waters were to intersect with sediments or be pushed into the 
coastal zone, the impacts could be severe and widespread. 

Coupled to the deepwater pelagic system is the benthic ecosystem. The seafloor 
in the vicinity of natural oil and gas seeps is home to diverse chemosynthetic eco- 
systems and colonies of cold water corals. Although these organisms can tolerate re- 
duced oxygen concentrations and hydrocarbons, the impacts of the BP blowout will 
challenge the tolerance of sessile communities beyond any previous insult (12). 

Research needs 

To properly assess and monitor the oceanic impacts of the BP blowout requires 
a long term, coordinated research program. It is essential to quantify the mass of 
oil and gas entering the system, to determine their breakdown rates and fate in the 
environment, and to constrain their incorporation into the marine food web. Such 
monitoring must be done immediately and then we must track coupled biogeo- 
chemical dynamics of the system closely in the coming weeks, months, and years. 

Little monitoring data for offshore sediments or pelagic waters is available in the 
immediate vicinity of BP blowout (lease block MC252), thus we have no robust base- 
line against which to compare post-spill conditions and responses. Through NOAA 
and DOE funding, a long-term research program was established at MC118, a site 
about 9 miles upslope from MC252, but that program is young and a long term mon- 
itoring data set of the benthic and pelagic system is not yet available. The BP blow- 
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out thus underscores the need for baseline monitoring in the offshore systems where 
deepwater drilling is occurring now and where it is planned for the future. 

Current deepwater monitoring efforts have focused to a large extent on the area 
within about 20-30 miles of the leaking wellhead. Basin-wide measurements are 
needed as soon as possible because the dispersed oil, and the dispersants that gen- 
erated it, may travel great distances from the site of the spill. It is therefore impera- 
tive to obtain background information from sites that may be potentially impacted 
as soon as possible. 

Multiple types of data are needed and these data should be collected throughout 
the water column at as many places as possible. Detailed hydrographic and physical 
oceanographic characterization of the water column is essential. Such studies in sur- 
face waters (upper 200m), mid-waters (200-800m) and deep waters (800m to the 
bottom) should address at least the following specific objectives: 

1. Quantifying the concentration of oil and the composition of the crude oil 
(PAH, BTEX, etc.) and fingerprinting the oil to trace it to its origin; 

2. Quantifying rates of primary production and evaluating the potential im- 
pacts of dispersants on phytoplankton populations and activity (surface wa- 
ters only); 

3. Quantif 3 dng concentrations of dissolved oxygen, dissolved inorganic carbon, 
methane, dispersants, and nutrients and key trace elements (like iron); 

4. Quantifying rates of heterotrophic respiration and methane oxidation; 

6. Evaluating whether, and if so how, microbial activity is impacted by 
dispersants; 

6. Conduct toxicity studies to evaluate the impact of dispersants on larvae, 
ph 3 doplankton, zooplankton, and microorganisms; 

7. Determine how the microbial community composition is altered by both 
dispersants and the presence of oil and gas; 

8. Determine how microbial degradation alters tbe composition of tbe complex 
oil mixture present in tbe waters; 

9. Quantify incorporation of oil and metbane into higher trophic levels in the 
Gulfs food web; 

10. Quantify bioaccumulation of oil-derived toxins (e.g. PAHs) into fishery spe- 
cies; 

11. Develop oxygen and carbon budgets for different regions of the Gulf of Mex- 
ico that are a function of oil and methane inputs; 

12. Quantify the dynamics and movement of oil aggregates from the surface to 
mid water to deepwater and from deepwater to seafloor sediments; 

13. Evaluate benthic impacts of the BP blowout — both in terms of toxicity of 
the oil, fate of the oil, and potential impacts of water column hypoxia or 
anoxia — on sensitive benthic communities (chemosynthetic habitats and cor- 
als). 

Gaps in Federal researeh and teehnology for oil spill response 

I recently spent about two weeks (May 25th through June 6th, 2010) on a re- 
search vessel working in the area of the BP blowout. Most of the instruments ocean- 
ographers use to sample water and sediments are not designed for working in oily 
water. Traditional Niskin water sampling bottles are made of plastic and they ad- 
sorb oil; they are difficult to clean and because they are open going down, could be 
contaminated during descent. The oceanographic community needs multiple sets of 
Teflon-lined “Go-Flo” bottles for sampling oil-impacted waters. Research ships need 
to be equipped with state-of-the-art optical sensors for measuring oil, colored dis- 
solved organic matter (CDOM), and transmissometry remotely. Such sensors can be 
mounted onto standard CTD rosettes. Such sensors could also be mounted onto glid- 
ers or ROVs to survey wider areas. Acoustic systems, e.g. 12 kHz chirp sonar sys- 
tems, could aid in visualizing mid- and deep- water plume features easily and rap- 
idly. Eor sampling sediments, targeted sampling systems such as video-guided mul- 
tiple corers are essential. At present, such a deep video-guided, remote sediment 
sampling system is not available through the UNOLS (University-National Oceano- 
graphic Laboratory System) fleet instrumentation pool. Without a remotely targeted 
sediment sampling system (e.g. a multiple-corer as noted above), use of remotely op- 
erated vehicles (ROVs like the JASON) and/or manned-submersibles (like the 
ALVIN) become essential components of the program. 

Any long term monitoring would benefit from a dedicated fleet of ships and a core 
group of scientists to assure continuity in site access, analytical methods, and ap- 



87 


proach. Organizing a National Academy of Sciences sponsored workshop or sympo- 
sium to organize oil spill related monitoring and assessment activities could help 
the Oceanographic research community mobilize, focus, and plan such efforts quick- 
ly. 
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University of Georgia’s Franklin College of Arts and Sciences. She is an expert in 
the biogeochemical cycling of nutrients, metals, and organic materials in the envi- 
ronment; in the microbiology and biogeochemistry of methane hydrate and 
chemosynthetic habitats; and in microbial ecology, metabolism and physiology. 
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of oil and gas influence benthic and water column microbial communities. Her cur- 



88 


rent research in the Gulf oil spill zone is documenting the distribution of deepwater 
plumes of oil, measuring the activities of microbes breaking down the oil, and as- 
sessing other variables such as dissolved oxygen concentration and other environ- 
mental impacts of the spill. 

Dr. Joye earned her Ph.D. in Marine Sciences at the University of North Carolina- 
Chapel Hill in 1993 and joined the faculty of the University of Georgia in 1997, hav- 
ing serving briefly as a research associate at San Francisco State University and 
an assistant professor of oceanography at Texas A&M. She was awarded a sab- 
batical fellowship at the Hanse Institute for Advanced Study in Delmenhorst, Ger- 
many, where she served as a visiting professor at the Max Planck Institute for Ma- 
rine Microbiology in Bremen, in 2002-03. In 1997 and again in 1999, she served as 
a research fellow in the Marine Biological Laboratory in Woods Hole, MA. 

Chairman Baird. Thank you, Dr. Joye. 

Dr. Haut. 

STATEMENTS OF RICHARD HAUT, SENIOR RESEARCH 
SCIENTIST, HOUSTON ADVANCED RESEARCH CENTER 

Dr. Haut. Thank you, Chairman and Members of the Sub- 
committee. I work at the Houston Advanced Research Center 
known as HARC. We provide unbiased science for policies and push 
technologies to commercialization in the areas of clean energy, air 
quality, and a complex balance between natural and human sys- 
tems. 

I am also on the board for the Research Partnership to Secure 
Energy for America or RPSEA, where I chair the Environmental 
Advisory Group. RPSEA has over 160 members, including 26 re- 
search universities, as well as various companies and organiza- 
tions. It manages the $37.5 million per year of research funding 
created by Section 999 of the Energy Policy Act of 2005. RPSEA’s 
program is complementary to the research sponsored by the MMS, 
NOAA, Coast Guard, and others. 

The Deepwater Horizon incident has identified specific areas re- 
quiring research, research that is in the public interest related to 
national security, the economy, and the environment. RPSEA in 
collaboration with HARC, has the experience, the expertise, and 
the systems in place to manage comprehensive programs aimed at 
preventing future well control incidents, responding rapidly if an 
incident occurs, and determining the value of the ecosystems at 
risk. 

Various needs are stated in the Department of Interior’s 30-day 
report, as well as in a white paper developed by RPSEA. One of 
over 90 programs that RPSEA supports is a collaboration of univer- 
sities, national laboratories, industry, and environmental organiza- 
tions to progress technologies for development of onshore resources. 

An example element of our program is an environmental score- 
card that is based on the U.S. Green Building Council’s method- 
ology. The first objective of a comprehensive research program 
should focus on preventing incidents. Our program started a Euro- 
pean chapter, and in September we will meet to discuss tech- 
nologies, best practices, standards, and regulatory frameworks. Our 
program could be expanded to engage all stakeholders to research 
offshore technologies and regulations. 

Norway, for example, has moved from a prescriptive-base to a 
performance-base framework. In a prescriptive system regulations 
state the requirements, and companies are monitored to ensure 
that they comply. Performance-based regulations specify the safety 
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standards. Authorities check that industry has the necessary man- 
agement systems and companies must select the solutions that ful- 
fill the requirements. The new research program could compare the 
effectiveness of these frameworks. 

The second objective of a public interest program would address 
the research needed to minimize response time to environmental 
impact. Our program is investigating the handling of produced 
water and could be expanded to research systems that handle oily 
water associated with offshore skimming. The program may also 
include early-warning sensors that may identify potential hazards 
to the environment, as well as to monitor marine life and wildlife 
at risk. 

Gulf Coast universities, several of which are RPSEA members, 
have the offshore and coastal expertise. Louisiana State University, 
for example, is evaluating the effects of dispersants at and below 
the ocean surface, and RPSEA provides the structure to exchange 
ideas, transfer technologies, and develop the unbiased signs for 
sound policy. A research program may be established to under- 
stand the impact of prescribed burns. 

The third objective of a comprehensive program would be to de- 
termine the value of ecosystems. Our research team has been work- 
ing on this for various systems, and we could evaluate deepwater 
coastal regions and Gulf Coast wetlands. RPSEA manages over 
$37.5 million of new programs every year, and HARC is engaging 
all stakeholders in reducing environmental tradeoffs, and this col- 
laboration provides that structure for managing any new public in- 
terest programs. 

In conclusion, as we remember the 11 workers that perished and 
the thousands of current offshore workers, I thank you for this op- 
portunity to discuss the specific research needs to produce an eco- 
nomically-sound and in an environmentally-sensitive manner the 
offshore resources that provide national security. Federal revenue, 
and thousands of jobs. 

[The prepared statement of Dr. Haut follows:] 

Prepared Statement of Richard Haut 

Good morning Chairman Baird, Ranking Member Hall and Members of the Sub- 
committee. 

My name is Rich Haut. I am currently employed at the Houston Advanced Re- 
search Center, a 501(c)3, non-profit organization, (www.harc.edu) At the Center, we 
use the tools of science, policy and technolo^ to provide new knowledge about the 
complex balance between environmental, social and economic issues. We are funded 
on a project-to-project basis by local, state and Federal agencies, as well as industry 
and foundations. The Houston Advanced Research Center is a boundary organiza- 
tion, working with universities, industries, environmental organizations and govern- 
ment entities to take an unbiased, scientific approach to provide scientific based rea- 
soning for policies and to push environmental based technologies to commercializa- 
tion. Businessman George P. Mitchell, supported by four Texas universities, created 
the Center in 1982. Today the Center is focused on three areas: 1) clean energy, 
including the acceleration of alternative energy, 2) air quality research that includes 
emissions technologies and transportation policies and 3) the interaction between 
natural and human systems. 

I am also on the board for the Research Partnership to Secure Energy for America 
(RPSEA: www.rpsea.org) where I chair the Environmental Advisory Group. The Re- 
search Partnership has over 160 universities, companies and organizations nation- 
wide and is the research management organization coordinating 37.5 million dollars 
of research funding per year that was created by section 999 of the Energy Policy 
Act. This funding is related to deepwater oil and gas development, unconventional 
natural gas development and technology requirements for small producers. The En- 
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vironmental Advisory Group consists of members from universities and industry as 
well as representatives from prominent environmental organizations. 

The recent incident involving the Deepwater Horizon at Mississippi Canyon Block 
252 (MC252) is a tragedy. As the investigation continues with the objective to iden- 
tify the root cause of the accident, the failure of the system and the resulting impact 
has already identified specific areas requiring research. 

The offshore drilling industry had an extraordinary safety record. No one expected 
the incident to happen. The incident has appropriately caused everyone to reflect, 
refocus and rethink about the importance of offshore production and the research 
needed to ensure the safe, environmentally sound production of these reserves. 

The Need for Energy 

The Energy Information Administration’s Annual Outlook 2010 ^ projects that 
total U.S. consumption of liquid fuels, including both fossil liquids and biofuels, 
grows from 19.5 million barrels per day in 2008 to 22.1 million barrels per day in 
2035. U.S. dependence on imported liquids is expected to decline from the 60 per- 
cent share attained in 2005-06 to 45 percent in 2035. Domestic crude oil production 
increases from 5 million barrels per day in 2008 to 6.3 million barrels per day in 
2027 and remains at just over 6 million barrels per day through 2035. 

Production increases are relied on from the deepwater areas of the Gulf of Mexico 
and from onshore enhanced oil recovery (EOR) projects. Efforts to increase the share 
of domestically produced oil in the Nation’s liquid fuel supply are generally seen to 
be serving a beneficial purpose from both economic and energy security perspectives, 
provided they are done in an environmentally safe manner. The future of the U.S. 
energy supply is dependent upon the reserves located in the deepwater areas of the 
Gulf of Mexico. 

The recent incident involving the Deepwater Horizon underscores the need for re- 
search to address critical aspects of deepwater developments. An objective, science 
based program may be undertaken with three main objectives: 

• Enhance Technologies to Minimize Incidents 

• Identify, Develop and Improve Proactive and Reactive Response Procedures 
and Processes 

• Develop Understanding of the Value of Ecosystem Services and Identify Loca- 
tions of High Value in a Seasonally Dynamic Ecosystem 

Enhance Technologies to Minimize Incidents 

The first objective of a comprehensive research program is aimed at preventing 
incidents from occurring. A review of the state-of-the art of technologies that may 
be used to improve safety, wellbore integrity and environmental protection of deep- 
water operations could identify priorities, technology gaps and further research 
needs. The review may consist of an evaluation of existing safeguards and inter- 
national offshore procedures, standards and practices as well as identifying prom- 
ising technologies that can address safety and environmental concerns associated 
with deepwater, harsh environments. 

One of the programs that I direct is the Environmentally Friendly Drilling Sys- 
tems Program {www.efdsystems.org). Our research team consists of several univer- 
sities and national laboratories as well as industry. Our advisory committee has 
members from all stakeholder groups, including prominent environmental organiza- 
tions, industry and concerned citizens. We focus on identifying and developing new 
technologies for environmentally sensitive development of unconventional onshore 
energy resources. The objective is to identify, develop and transfer critical, cost ef- 
fective, new technologies so that onshore reserves may be developed in a safe and 
environmentally friendly manner. One of the elements of the program is an environ- 
mental tradeoffs scorecard that is based on the U.S. Green Building Council’s meth- 
odology and has been supported by all of our program stakeholders. Another ele- 
ment is the handling of produced water. 

The Environmentally Friendly Drilling Systems Program can serve as a model for 
an analogous offshore program that enables all stakeholders to identify needed re- 
search, to provide direction and to follow progress. Our Program recently started up 
a European chapter, partnering with a university in Austria. In September we will 
be having our first exchange, discussing new technologies, best practices, standards 
and regulatory frameworks related to onshore unconventional natural gas oper- 
ations. 


^EIA, 2010, Annual Energy Outlook 2010, DOE/EIA— 0383(2010): http:! lwww.eia.doe.gov ! 
oiafi aeo ! overview.html 
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An offshore program could be developed using the same organizational structure 
as the Environmentally Friendly Drilling Systems Program. This new research pro- 
gram may, in addition to identif 3 dng and developing new technologies, explore the 
various approaches for regulating safe activity in the offshore sector. 

Norway, for example, has moved over time from a prescriptive-based framework 
to a performance based framework. A prescriptive system is based on laws and reg- 
ulations that set specific demands for structures, technical equipment and oper- 
ations in order to minimize accidents and hazards. In a prescriptive system, regula- 
tions state the necessary requirements of safety and companies are monitored to en- 
sure that they comply. 

By contrast, performance-based regulation involves specifying the performance or 
function that is to be attained or maintained by the industry. The regulations define 
the safety standards that industry must meet. Authorities check that industry has 
the management systems that permit such compliance. Companies must select the 
solutions that fulfill the official requirements. 

A trend has existed among safety regulators worldwide over the past 20-30 years 
to move towards a greater degree of performance-based regulation. This is because 
the prescriptive approach has often turned out to encourage a passive attitude 
among the companies. They wait for the regulator to inspect, identify errors or defi- 
ciencies and explain how these are to be corrected. As a result, the authorities be- 
come in some sense a guarantor that safety in the industry is adequate and take 
on a responsibility that should rest with the companies. 

The research program may also address recommendations contained in the Sec- 
retary of Interior’s May 27, 2010 report: “Increased Safety Measures for Energy De- 
velopment on the Outer Continental Shelf,” in particular, recommendations con- 
cerning well control systems and safety equipment. Other research needs related to 
wellbore integrity includes cement evaluation technologies, how to maintain commu- 
nication and power between the surface and subsea safety systems and increasing 
the intervention capability of remotely operated vehicles. 

Identify, Develop and Improve Proaetive and Reactive Response Proce- 
dures and Processes 

The second main objective of a comprehensive research program would address 
the research needed to minimize the time to respond to an incident as well as to 
minimize the environmental impact. In open-water marine spills, there are four pri- 
mary response objectives: 

1. Prevent the spill from moving onto shore 

2. Reduce the environmental impact 

3. Speed the degradation of any unrecovered oil while minimizing the harm on 
tbe ecosystems 

4. Mobilize rapid well intervention/containment standby equipment 

The industry has various vessels and equipment on standby used to contain spills, 
to skim, and to deploy dispersants. A research program may be established to iden- 
tify the state-of-the-art technologies and methodologies and identify what else could 
be necessary in order to respond to an emergency situation. The Secretary of Inte- 
rior’s report, previously mentioned, also recommends a comprehensive study of 
methods for more rapid and effective response to deepwater blowouts. 

This program may also include early warning sensors that may identify potential 
hazards to the environment as well as to understand the movement of marine life 
and wildlife that may be affected by an incident. 

In addition, I previously mentioned that through our Environmentally Friendly 
Drilling Systems program we are evaluating equipment for produced water han- 
dling. Equipment and systems that handle onshore produced water could be possibly 
modified for handling oily water that is associated with offshore skimming tech- 
nology. The research program may include the research and development required 
to progress technologies that can optimize offshore skimmers. 

We know that BP has been requested to employ less toxic dispersants than the 
two chemicals that were being used. Louisiana State University, a member of the 
Research Partnership to Secure Energy for America, will be evaluating the effects 
of using hundreds of thousands of gallons of toxic dispersants on oil at and below 
the surface of the ocean. They will investigate where the dispersants are going, 
whether there is a good mix of water, oil and dispersant, and the effects of the 
dispersants on oil and then they will follow the dispersant through the recovery 
phase. The robust research program will investigate the impacts of dispersed oil and 
the dispersants. 
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The expertise to study the effects on the coastal wetlands may be found at Lou- 
isiana State University, along with other Gulf Coast universities. The Research 
Partnership to Secure Energy for America provides the structure for these research- 
ers to exchange ideas, transfer technologies to industry and provide the unbiased 
science to develop sound policy. 

The Houston Advanced Research Center has managed an innovative and unique 
air quality research program for the state of Texas. This research program is a col- 
laboration of civic, industry, environmental, and local and State government enti- 
ties. Over the last six years the program has administered over $10 million of re- 
search funds aimed at improving emissions inventories, air quality modeling and 
monitoring, and air regulations and policy. Among other accomplishments, this pro- 
gram has enhanced meteorological and air quality model performance. 

Controlled burns have been used to augment skimming activities associated with 
the Deepwater Horizon incident. When sea conditions allow (when seas are below 
3 feet) fire booms towed behind two boats are used to pull oil away from the main 
spill for safe burning. A research program may be established to understand the en- 
vironmental impact of controlled burns. For example, satellite data can now be used 
along with so-called “inverse” atmospheric models to keep track of emissions from 
controlled burns. The Houston Advanced Research Center has also developed new 
combination remote sensing and fast point sampling technology that can measure 
air emissions from controlled burns from ship platforms or from onshore. An impor- 
tant new area that can be develop is full multi-media modeling, that is modeling 
of air/water/soil compartments, of the local and distant impacts of controlled burns 
and other off-shore operations. 

Develop Understanding of the Value of Ecosystem Services and Identify Lo- 
cations of High Value in a Seasonally Dynamic Ecosystem 

The third main objective of a comprehensive research program would develop an 
understanding of the value that various ecosystems supply. The marine and coastal 
areas of the Gulf of Mexico are home to highly productive and valuable ecosystems. 
These ecosystems provide a wide range of benefits known as ecosystem services in- 
cluding fishing, primary production, nutrient cycling, tourism, storm surge mitiga- 
tion, climate regulation, wildlife habitat, water quality and aesthetic and cultural 
benefits. Ecosystem service benefits arise from the functioning of a healthy eco- 
system and provide significant value to people — monetarily, environmentally, so- 
cially and culturally. A research program may be established to investigate how 
these benefits vary with spatial or temporal changes in the ecosystem, developing 
a clear understanding for the Gulfs many stakeholders. Areas that supply high-val- 
ued ecosystem services may then be identified in order to prioritize where to place 
appropriate monitoring and early warning devices. 

With over 95,000 miles of coastline and the largest exclusive economic zone in the 
world, the U.S. benefits significantly from goods and services derived from the ocean 
and coasts — food, minerals, energy and other natural resources and ecological bene- 
fits. Economic activity in U.S. coastal regions and waters account for a large portion 
of the national economy, totaling trillions of dollars each year. Nearly half of the 
U.S. population is located in coastal counties. The oceans also play a primary role 
in the Earth’s environment and natural operations, shaping and sustaining life. 

Currently, marine ecosystem health and the benefits humans receive from these 
ecosystem services are threatened by a range of challenges. The challenges include 
increased levels of exposure to toxins and pollutants from harmful algal blooms, in- 
dustrial emissions and accidents, agricultural runoff, and other sources. Overfishing 
and certain fishing techniques remain a serious concern with significant con- 
sequences for the health of marine ecosystems. These challenges are increasing 
stressors and impacts on the marine environment, people and communities, and are 
presenting management issues that need to be confronted. Energy development, 
shipping, aquaculture and emerging security requirements are examples of uses 
that place increasing demands on the oceans’ ecosystems. 

A research program may be designed to develop ecosystem management tools and 
metrics applicable to coastal and offshore regions. The program can identify, assess, 
and recommend remote sensing technologies and ecosystem services models and 
methodologies appropriate for marine ecosystems. The basic components of the pro- 
gram’s conceptual framework would be remote sensing technologies that can gather 
data on ecosystem attributes, ecosystem function models that can approximate the 
response of the ecosystem attribute to stimuli (such as presence of an oil spill, 
change in water temperature, shifts in population, or installation of new infrastruc- 
ture), and the ecosystem services models that can evaluate the changes in benefits 
received by humans from the working environment. The program would improve the 
understanding of how changes in the physical, biological, ecological and chemical 
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marine processes are connected with social and economic consequences of manage- 
ment decisions on the long-term health and well-being of the oceans. 

Remote Sensing — Measuring the complexity of species and their natural environ- 
ments may be time consuming and expensive. However, remote sensing techniques 
used for mapping and monitoring of terrestrial and ocean conditions via the reflec- 
tive or absorptive properties at particular energy spectra may effectively monitor 
specific resources across large scales. It is, for example, possible to estimate the spe- 
cies richness of terrestrial ecosystems across regional scales using Normalized Dif- 
ference Vegetation Indices (NDVIs) derived from National Oceanic and Atmospheric 
Administration (NOAA) satellite imagery. Indicators of ecosystem health and pro- 
ductivity, such as chlorophyll concentration and biomass production, can also be as- 
sessed using satellite imagery. For marine ecosystems, several datasets useful for 
assessing ecosystem attributes are routinely collected including Chlorophyll-a meas- 
urements, sea surface temperature, and surface reflectance. Advanced Very High 
Resolution Radiometer (AVHRR) and Moderate Resolution Imaging 
Spectroradiometer (MODIS) satellite data are routinely used to monitor the density 
of phytoplankton in the surface waters of the oceans. 

In addition to satellite imagery, aerial sensors can be used across smaller scales 
to provide finer resolution imagery, which is often used as a ground-truth when 
studying satellite imagery. Light Detection and Ranging (LiDAR) data is also ob- 
tained via aerial platforms and can be used to measure ecosystem complexity or 
suitability as habitat for a particular species. 

A research program could explore the use of satellite and aerial measurement 
technologies for measuring and monitoring marine and coastal ecosystems, and the 
subsequent linking of these data into spatially-cognizant ecosystem function and 
service models. 

Ecosystem Function and Service Modeling — The valuation of ecosystem serv- 
ices is done to 1) to estimate a value of ecosystems services both as they exist now 
and relative to other economic activities and 2) to conduct scenario analysis to better 
understand changes in the value of ecosystem services due to impacts on the quality 
or quantity of these service flows and stocks. Typically, these studies have been one- 
off, location-specific studies with the set of economic tools remaining fairly constant, 
but with advances over time in the methodology for implementing these tools. 

Methodologies to value ecosystem services have and continue to be developed to 
improve inclusion of environmental services and resources in policy making regard- 
ing resource and development management. The value that these services have for 
society, businesses and individuals remains largely unknown in any measureable 
sense and often in a conceptual sense. Without measurable values, it is difficult to 
evaluate tradeoffs resulting from different management or development options or 
changes from other impacts. Ecosystem service values give a clearer idea of human 
benefit that is consistent with improving welfare. 

Identification or development of an ecosystem response function is necessary for 
modeling marginal changes in ecosystem services. An ecosystem response function 
will allow both 1) a quantitative link between ecosystem attributes and ecosystem 
services and 2) an ability to model scenarios or marginal changes in the ecosystem. 
The program will also identify or develop a computer based evaluation process that 
will aid replication of analysis. 

Studies in ecosystem services valuations must carefully consider the trade-offs be- 
tween costs and accuracy. Original research provides more reliable and credible re- 
sults, but it is more expensive and time consuming. Alternatively, the lower cost 
Benefit Transfer approach is only as reliable as the original studies and errors in 
the existing reports are likely to be passed through and possibly amplified. Decision 
makers need results which indicate how marginal or incremental changes in eco- 
system attributes or functions will impact ecosystem service valuations. Finally, the 
most frequent knowledge gap in the analysis of ecosystem services pertains to the 
ecosystem response function, which is often ignored due to the inherent complexities 
involved with ecosystem functioning. 

Through the Environmentally Friendly Drilling Systems Program, the research 
team has been developing a comprehensive framework with a proven valuation 
model. The comprehensive framework is provided by the Economic Valuation of Eco- 
system Services (EVES) framework. Valuation is provided by the Multi-scale Inte- 
grated Models of Ecosystem Services (MIMES) model. Explicit in this approach is 
the consideration of the linkages between ecosystem attributes and the delivery of 
ecosystem services. This is achieved by making use of remote sensing technologies 
and data sets and inclusion of ecological experts in the research process. This tech- 
nology possesses a demonstrated capability to combine social, economic and environ- 
mental perspectives (i.e. a triple bottom line approach) in order to assess the status 
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and to indentify optimal and balanced outcomes from different management options 
for ecosystem services. 

A research program may be designed to conduct an evaluation of key ecosystem 
services of Gulf of Mexico deepwater, coastal regions and Gulf Coast wetlands that 
dynamically links ecosystem attributes with ecosystem service valuations. The objec- 
tive would be to identify the areas of high value in order to ensure that appropriate 
and adequate monitoring and early warning devices may be placed. Valuation of 
ecosystem services can be used to prioritize spending on ecosystem protection. 

In conclusion, our quality of life has an unquenchable thirst for energy. Offshore 
drilling and production helps to satisfy this thirst. Offshore resources provide na- 
tional security. Federal revenue and jobs for thousands of workers. As we remember 
the 11 workers that perished and the thousands of current offshore workers, I thank 
you for this opportunity to discuss the specific research needs to exploit offshore re- 
sources in an economically sound, safe and environmentally sensitive manner. 

Biography for Richard Haut 

Dr. Richard Haut is currently a Senior Research Scientist at the Houston Ad- 
vanced Research Center (HARC). He serves as the Principal Investigator (P.I.) for 
various projects associated with securing energy for the future. A major effort is 
serving as P.I. for the Environmentally Friendly Drilling (EFD) program in partner- 
ship with Texas A&M University, other universities, industries and environmental 
organizations with the objective of integrating advanced technologies into systems 
that significantly reduce the environmental tradeoffs of petroleum drilling and pro- 
duction. He also serves as the P.I. for various projects concerning the built environ- 
ment, working with the City of Houston. Dr. Haut also serves as the P.I. for the 
Marine Retrofit Program sponsored by the U.S. Environmental Protection Agency. 

Dr. Haut’s technical background includes a Masters degree and a Ph.D. in Engi- 
neering. He has over 25 years of industry technical and management experience 
prior to joining HARC in June 2002, having been responsible for analyzing offerings 
for key technologies or niche capabilities and developing synergistic, strate^c rela- 
tionships in the energy industry. He also was instrumental in establishing joint ven- 
tures and other joint industry programs, including the start-up of Enventure Global 
Technology where he was the Chief Operating Officer. Over a two year time period, 
Dr. Haut was involved in the successful development of Enventure, taking it from 
conception to profitability during this time period. In 1999 he received Hart Publica- 
tion’s Meritorious Award for Engineering Innovation and in 2002 received the Nat- 
ural Gas Innovator of the Year Award from the Department of Energy. In 2009, the 
EFD Program, under Dr. Haut’s direction, was honored by the Interstate Oil and 
Gas Compact Commission with their Chairman’s Stewardship Award for Environ- 
mental Partnership. 

Dr. Haut has been invited to speak at various conferences, has authored numer- 
ous papers, has been awarded various patents and has several patents pending. He 
was featured in the Wall Street Journal, February 11, 2008 as well as the Summer 
2008 edition of Echoes, the alumni magazine of Rose-Hulman Institute of Tech- 
nology and has been interviewed on multiple occasions by the media. He has fre- 
quently been asked to speak about sustainable development, the built environment 
and the offshore/energy industry. He is a board member of the Research Partnership 
to Secure Energy for America (RPSEA) where he also chairs the Environmental Ad- 
visory Group. Dr. Haut chaired the Society of Petroleum Engineers’ Health, Safety 
and Environment subcommittee for the 2009 Annual Technical Conference and con- 
tinues to serve on the subcommittee throughout 2010. 

Dr. Haut has made over 26 invited presentations, has over 20 publications and 
more than 80 patents/published patent applications along with numerous media 
interviews directly related to the environmental stewardship of the energy industry. 

Chairman Baird. Thank you, Dr. Haut. 

Dr. Kinner. 

STATEMENTS OF NANCY KINNER, UNIVERSITY OF NEW HAMP- 
SHIRE, CO-DIRECTOR, COASTAL RESPONSE RESEARCH CEN- 
TER 

Dr. Kinner. Chairman Baird, Ranking Member Biggert, and dis- 
tinguished Members of the Subcommittee on Energy and Environ- 
ment, thank you for inviting me to appear before you today to give 
you my perspective on what is needed to support a coordinated 
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Federal program on oil spill R&D. My name is Nancy Kinner, and 
I am a Professor of Civil and Environmental Engineering at the 
University of New Hampshire, and the Co-Director of the Coastal 
Response Research Center. 

The Center, started in 2002, is a partnership between NCAA’s 
Office of Response and Restoration and the University of New 
Hampshire. It acts as an independent, honest broker to oversee re- 
search on response and restoration, and serves as a hub for the oil 
spill response community. The Center has run a competitive grants 
program, funding 30 R&D projects on the fate, behavior, and ef- 
fects of oil spills on natural resources and their associated human 
activities. 

Several of the products created by Center-funded research are 
being used at the Deepwater Horizon spill, including the Environ- 
mental Response Management Application or ERMA, which man- 
ages and displays information about the spill to responders and 
now to the public. 

Since the Deepwater Horizon blowout occurred, I am frequently 
asked why, with all of our nation’s technology and research capa- 
bilities, we have seemed unable to cope with this major spill, 21 
years after the Exxon Valdez disaster. Appendix B in my written 
testimony contains information on the amount of Federal, state, 
and industry-supported oil spill R&D since the landmark OPA 90. 
It can be summarized by saying that the road to funding oil spill 
R&D has been paved with good intentions, but relatively few dol- 
lars. 

For example, of the $30 million authorized in OPA 90 for com- 
petitive grants, only one-sixth of that amount was actually appro- 
priated to fund projects. 

But other fundamental problems also hinder advancement. Nota- 
bly, the lack of robust peer review requirements for oil spill re- 
search, the lack of coordination between stakeholders in the oil 
spill response community, and the lack of emphasis on translating 
the results into practice. The list of issues requiring R&D is too 
long to review today. For example, since 2003, our Center has 
hosted 20 workshops with stakeholders from the oil spill response 
community to identify gaps in knowledge and technology and the 
research needed to address them. 

The topics have ranged from dispersed and submerged oil to inte- 
grated spill modeling and the human dimensions of spills, includ- 
ing the workshop that Dr. Short referred to just a few minutes ago 
that we held a couple of weeks ago on dispersants. Many of the 
issues are part of the Deepwater Horizon response, and indeed, the 
spill in the Gulf has brought to light new R&D questions regarding 
the fate and behavior of oil released at great depth, as well as the 
need for specialized containment, detection, recovery, and restora- 
tion strategies, and better programs to test and validate new re- 
sponse technologies. 

The question I believe is how to coordinate a Federal research 
program on oil spill response and restoration. Federal oversight of 
spill R&D is essential. I recommend the following model going for- 
ward: an interagency committee co-chaired by Coast Guard and 
NOAA whose members are those of the Federal agencies directly 
involved in spill response and restoration, as well as the states di- 
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rectly involved in oil spill response and restoration, and inde- 
pendent, federally-funded programs that are doing spill R&D. 

In addition, I believe that researchers from industry and inter- 
national spill R&D programs should be included in the discussions. 
The committee would benefit by having an executive agent re- 
spected by all entities to serve as de facto staff to foster coordina- 
tion among members and to oversee the external research program 
that addresses priority national needs defined by the committee. 

Finally, I suggest a new paradigm for conducting some controver- 
sial R&D projects, such as ones involving toxicity. Scientists rep- 
resenting all stakeholders should be brought to the table to design 
the research protocols for the project that would then be funded 
through competitive grants. With this approach all parties agree in 
advance to accept the results derived from a robust experimental 
design. 

In recent years, many people have been disheartened that oil 
spill R&D programs have been under-funded despite the magnitude 
and complexity of questions that remain to be answered. It seemed, 
they said, that we did not learn the lessons of the Exxon Valdez, 
and as we all know too well, those who do not learn from history 
are doomed to repeat it. 

Thank you for giving me this opportunity to speak before you 
today. I would be happy to answer any questions. 

[The prepared statement of Dr. Kinner follows:] 

Prepared Statement of Nancy Kinner 2 

Chairman Baird, Ranking Member Inglis, and distinguished members of the Com- 
mittee on Science and Technology’s Subcommittee on Energy and Environment, 
thank you for the opportunity to appear before you today on behalf of the University 
of New Hampshire and the Coastal Response Research Center. My perspective on 
the question of oil spill research and technology needs is highly influenced by my 
work with the Coastal Response Research Center (CRRC) since its inception in 
2002. In order to make that perspective clear, I will give you an overview of the 
Center’s history, mission and activities and its approach to oil spill research & de- 
velopment (R&D). 

I. Overview of Coastal Response Research Center 

NOAA’s Office of Response and Restoration (ORR) became increasingly aware of 
the lack of oil spill R&D in its areas of primary responsibility: fate and behavior 
of spills and their impacts on natural resources and human activities. ORR recog- 
nized the role that a research university could play in addressing the R&D needs 
as well as the approach it would use to do so. Hence, in 2002 ORR started working 
within the University of New Hampshire to address this problem. The CRRC {http:! 
I www.crrc.unh.edu), a partnership between NOAA ORR and the University of New 
Hampshire, was created to address the need for improved spill response and res- 
toration. The Center oversees and conducts independent research, hosts workshops, 
and leads working groups that address gaps in oil spill research in order to improve 
response, speed environmental recovery, and reduce the societal consequences of 
spills. In 2004, the partnership was codified by a memorandum of agreement be- 
tween the University of New Hampshire and NOAA. CRRC acts as an independent, 
non-partisan entity to bring together members of the oil spill community, as well 
as those in relevant fields outside the spill community, including local stakeholders, 
and state, Eederal and international agencies to address the many technical, eco- 
nomic, social, and environmental issues associated with oil spills in marine environ- 
ments. Funding for the Center has been largely by Congressional appropriation 
(Table 1) with some allocations from ORR’s base budget. 


2 Appendix A contains information on Dr. Kinner’s research on bioremediation of contaminated 
subsurface environments. 
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Table 1 

CRRC Funding History 


Fiwal \ ftr 

VoDronriaiioti 

Grom lolMI 

lOtherfundins: speah l 

2002 

S750.000 

$701,997 


2003 

$750,000 

$714,580 


2004 

S2.000.000 

$1,978,955 


2005 

$2,000,000 

$1.694J12 


2006 

$3,000,000 

$2,481,900 

$75,000 (Mannc DcbnsWOAA. ORR)‘ 

2007 

$1,800,000 

$1,435,249 


200S 

0 

0 

$49,000 (eSCAT/NOAA. ORR) ' 

$60,000 (ERMA'/NOAA. ORR) ' 

$36 000(ln.Mtu/API»- 
$145,000(2008 Sabtoul) 

2009 

0 

0 

$25.0(X) (XK'orkshc^yExxonMobil ) ^ 

$63,000 (WofkshopT^OAA OCRM) ^ 
$162.Q0Q(ERMA'/NQAA ORRl' 
$250,000 (2009 .Subtotal) 

2010 

0 

$200,000 

$220,000 (ERMA*/ for GullTNOAA)' 
$30,000 «SCAT for GulCT^OAA) ' 




$65,000 (NOAA. OCRM) ^ 

$139.000 (NOAA. ORR) 

TOTAL 02-10 

SI0300.000 

S9J06.993 

$924,000 




($139,000 for C RKC's Direct Oil Spill R&D lit) 


'cSCAT and l:RM A« funding is primarily for the UNH Research Computing Center to work on computer programming. 

Marine Debris funding was for an Environmental Research Group project. 

' S6lk to the Center for Spills in the Environment from API (S36k for In Situ Burning) and S25k from Exxon Mobil for partial 
suppon of the 2009 R&D Workshop) 

’ Funding for workshop on Ocean fhermal Energy Conversion (OTEC) - not oil spill related. 

The Center is served by a multi-agency Advisory Board, comprised of members 
from U.S. EPA, NOAA, USCG, state-based R&D programs and industry that pro- 
vide guidance on program direction. The board, in conjunction with the UNH and 
NOAA co-directors, developed five objectives for CRRC: (1) funding and oversight of 
relevant, peer-reviewed research that is able to be developed into practical improve- 
ments in oil spill response; (2) hosting topical workshops and working groups that 
include representatives of all spill community stakeholders to focus research efforts, 
and ensure that crucial real-world experience from oil spill practitioners is consid- 
ered; (3) educating the next generation of spill responders through outreach and 
support of undergraduate and graduate student projects; (4) involving members of 
the international oil spill community to tap into expertise from around the world; 
and (5) developing response tools to aid responders. 

Funding of relevant, peer-reviewed research is accomplished through a periodic 
request for proposal (RFP) process. Proposals are reviewed by three to four experts 
in the area of the proposed research. They are ranked by their scientific validity and 
how well they address key research needs related to the fate, behavior and effects 
of oil in the environment, and are likely to lead to practical improvements in oil spill 
response and restoration. A panel of leading scientists and practitioners then review 
the peer-reviewed and ranked proposals and recommend which should be funded. 
Each funded research project is assigned a NOAA liaison to ensure the research can 
be transformed into practice, and in addition, the CRRC’s Science Advisory Panel 
meets annually to review progress of the research and provide feedback to improve 
the quality and efficacy of the research. 

II. Oil Spill Response R&D Prior to the Deepwater Horizon Incident 

The 1989 Exxon Valdez spill in Alaska directly resulted in the landmark Oil Pol- 
lution Act of 1990 (OPA 90), part of which addressed the need for R&D to improve 
prevention, preparedness, response and restoration. Specifically, an Interagency Co- 
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ordination Committee on Oil Pollution Research (ICCOPR) was formed, headed hy 
the U.S. Coast Guard (USCG), and included the Mineral Management Service 
(MMS), Environmental Protection Agency (EPA), National Oceanic and Atmospheric 
Administration (NOAA), National Institute of Standards, Department of Energy, 
Department of Defense, NASA, FEMA, U.S. Fire Administration, and U.S. Fish & 
Wildlife Service. ICCOPR’s role, as set forth in OPA 90, is to: (1) to prepare a com- 
prehensive, coordinated Federal oil pollution research and development (R&D) plan; 
and (2) to promote cooperation with industry, universities, research institutions. 
State governments, and other nations through information sharing, coordinated 
planning, and joint funding of projects. Funding for R&D for states and universities 
was authorized, hut after an initial infusion of money in the immediate aftermath 
of the Exxon Valdez, was never appropriated. In fact, the Federal and private sector 
money spent on oil spill R&D has decreased significantly since 1990 (Appendix B). 
OPA 90 also authorized some R&D funding for USCG, MMS and EPA for oil spill 
response. NOAA was not given any R&D funding as part of OPA 90. [N.B., I do not 
know why this happened, but find it ironic as NOAA is one of the Federal agencies 
most closely aligned with research, particularly in the marine environment.] The de- 
crease in funding was related to the belief that through a focus on prevention and 
preparedness, we would not face a major spill event again of the scope and mag- 
nitude of the Exxon Valdez. Unfortunately, the Deepwater Horizon Gulf oil spill has 
proved that assumption to be horribly wrong. It is important to note that the 
amount of oil spilled from maritime shipping accidents, particularly from tankers, 
has fallen dramatically with the advent of better navigational aids, inspections and, 
in the case of tankers, the double hulled requirements. Likewise, there has been a 
specific response structure established with USCG in charge of a well defined inci- 
dent command system (ICS), a network of Regional Response Teams (RRTs), and 
Area Committees. This command and control hierarchy is tested frequently in man- 
dated drills and exercises at the local, regional, national and international level 
(e.g., Canada). 

III. Problems with the Current R&D Model 

The question is: how do we improve oil spill R&D going forward, based on what 
we have learned from the past, including the Deepwater Horizon incident? 

One problem facing oil spill R&D was the lack of robust peer review requirements 
for any research performed. This resulted in skepticism regarding findings from in- 
dustry or NGO financed projects and even some projects funded by Federal agencies. 
Many of the reports generated from these R&D projects were never published in sci- 
entific or engineering peer-reviewed journals. This does not mean the results are in- 
valid, but it does mean that they are often questioned by key stakeholders in the 
“opposing camp”. There are also cases where the experimental design/methods un- 
derlying the research were flawed and the data could not be used. For example, the 
CRRC, in conjunction with NOAA ORR and U.S. EPA, reviewed over 700 data 
points on acute toxicity of individual polycyclic aromatic hydrocarbons (PAHs) to 
aquatic organisms for an oil spill response field guide. The Center used a set of cri- 
teria (Table 2) to review each data point, including whether the PAH concentration 
to which the organism was exposed was actually measured, or just inferred from 
the initial mass added to the test chamber. After this standard quality assurance 
and quality control (QA/QC) process was completed, over 200 data points had to be 
eliminated because they did not meet QA/QC criteria. 

Table 2 : Screening Criteria for PAH Data Used to Create the Acute Toxicity Field Guide 


Data for Naphthalene. Acenaphthalenc. Anihraccnc. Fluonmlhrcnc. Phcnanthrenc and/or P^-renc 

I.C50 meatiured at 24. 48. 72. 96 or 128 hours 

LC50 method used 

Concentration of contaminant mea.*;ured at least once 

>3 datapoints available 


A second problem is the lack of coordination between Federal, state, and inter- 
national governmental agencies; and other stakeholders (e.g., NGOs and industry) 
regarding oil spill R&D. ICCOPR only consists of Federal agencies and was there- 
fore, not able to be a hub for the entire oil spill R&D community. Any proposal to 
move forward with oil spill R&D must include all stakeholders because the results 
must be “accepted” by all parties to minimize duplication and avoid overlap of the 
limited amount of funding that will ever be allotted to this topic due to the realities 
of budget constraints. 
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Since its inception in 2004, CRRC has hosted over 20 workshops on a wide variety 
of topics across the spectrum of oil spill R&D needs, and leads working groups on: 
oil dispersants; modeling of oil in the environment; submerged oil; toxicity of oil; and 
ephemeral data needs. The workshops (Table 3) have identified deficiencies in re- 
sponse and restoration, while the working groups (Table 4) help coordinate which 
agency funds specific R&D projects to avoid duplication of effort. 


Table 3: CRRC-lcd R&D Needs Workshops. 


U.S. Coast Guard Arctic Response - April 23. 2010 

NRDA in Arctic Waters: The Dialogue Begins - April 20*22. 2010 

Sea Grant & NOAA ORK Collaboration • Januan 25. 2010 

Ocean Uses Atlas • Januar> 12-14.2010 

Response to Liquid Asphalt Releases in Aquatic Environments - October 21. 2009 


2009 Research & Development Needs - March 17-19, 2009 ' 

Oil Spill Modeling W orking Group Meeting • September 16-17. 2008 

Opening the Arctic Seas: Envisioning Disaster & Framing Solutions * March 18*20. 2008 

HEA Metrics W ork.shop * December 4-6. 2007 

Environmental Response Data Collection Standards * September 25-27. 2007 

Modelers' Summit • June 26. 2007 

Submerged Oil Workshop - December 12*13. 2006 

Innovative Coastal Modeling for Decision Support; integrating Physical. Biological, and Toxicological Models * 
September 26-28, 2006 

Toxicologv W orking Group Summit * Augu.st 15 & 16. 2006 

Workshop on Research Needs: Humon Dimensions of Oil Spill Response • June 13-15. 2006 

Research & Development Needs for Making Decisions Regarding Dispersing Oil * September 20*21. 2005 


Table 4: CRRC-led Working Groups 


Dispersants Working Group 


Modeling Working Group 


Submerged Oil W orking Group 


Toxicin Working Group 


Ephemeral Data Working Group 


A third problem is the need of translation of the results of oil spill R&D into prac- 
tice. While some of the needed oil spill R&D involves fundamental work, much of 
it must be very focused on how the knowledge gained can actually be used in the 
field by responders and those charged with compensatory restoration of natural re- 
sources and their associated human activities. Hence, models for R&D, such as the 
National Science Foundation (NSF) prototype, are not completely satisfactory be- 
cause of the lack of emphasis on transferring research into practice. 

In keeping with its mission to ensure that research is transformed into practice, 
CRRC has created several spill response tools that are currently being used in the 
response to the Deepwater Horizon incident in the Gulf of Mexico, including the En- 
vironmental Response Management Application (ERMA®), the Oil Spill Toxicity 
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Field Guide, and the link between the Clarkson Deepwater Oil and Gas Blowout 
Model (CDOG) and NOAA’s GNOME surface slick model. These response tools were 
created to address deficiencies identified at CRRC workshops. 

Another issue that is beginning to plague the oil spill community is the wave of 
retirements of experienced practitioners and researchers. One of the Centers mis- 
sions is to educate the next generation of scientists and engineers who will pursue 
careers in oil spill response and restoration. CRRC has provided funding for four 
masters students and two Ph.D. students who have conducted research topics as di- 
verse as movement of submerged oil, human dimensions of oil spills, and bio- 
degradation potential of oil in Arctic environments. CRRC has also helped to edu- 
cate numerous undergraduate students who participated in workshops as recorders 
and assisted with graduate student research projects. 

Since its inception, CRRC has funded 27 research projects through its peer review 
process for a total of $4.3M. The research foci, as mandated by the Center’s Advi- 
sory Board, are oil-in-ice, dispersed oil and submerged oil. Within these foci, the top- 
ics funded center around: injury and recovery of natural resources, socio-economic 
issues, and transport and weathering of oil. All of these are areas that specifically 
address NOAA ORR’s role as a natural resource trustee and as the principal sci- 
entific advisor to the Federal On-Scene Coordinator during an oil spill. The research 
projects have resulted in 51 publications in peer reviewed journals. 

Relevant to the Deepwater Horizon spill, the Center leads a Dispersants Working 
Group (DWG) consisting of 26 stakeholders, agencies and organizations that fund 
dispersant-related research. The goal of the DWG is to pursue an integrated ap- 
proach to dispersants research by participating in a coordinated research plan 
where requests for proposals (RFPs) or the equivalent are shared among the mem- 
bers and duplication of effort is avoided. Each member funds research in its own 
area of responsibility. For example, USCG, MMS and NOAA fund research on: the 
SMART dispersant monitoring protocols, the efficacy and effects of dispersants re- 
spectively. The CRRC coordinates the group’s activities by including: (1) holding an- 
nual DWG meetings (typically at oil spill conferences such as Clean Gulf every No- 
vember); (2) postings of reports, RFPs and other elements of interest on its website; 
(3) hosting public forums where the latest research is discussed; and (4) updating/ 
revising the dispersants use R&D needs as DWG member funded projects are com- 
pleted and when/if new R&D questions are identified. Appendix C contains a list 
of all the $8.2.M of dispersants research that DWG members have funded since 
2006 as well as the topics remaining to be funded. CRRC has funded $2.4M of the 
dispersants research. Other funders include: MMS, USEPA, USCG, Non-US govern- 
ment agencies/organizations (e.g., CEDRE, SINTEF, JIP, Environment Canada, 
Canada’s Fisheries and Ocean and industry. The total R&D needs in the area of 
dispersants research was estimated at <$30M without any questions associated with 
the Deepwater Horizon Incident. Unfortunately, the reason that more of the R&D 
needs, identified by the NRC 2005 dispersants report and the needs identified by 
the CRRC hosted dispersant/dispersed oil meeting sessions (2005, 2007, 2009) have 
not been funded is simply a lack of funding by Federal agencies, states and the lack 
of commitment to R&D by the oil industry. State R&D programs in Louisiana and 
California have undergone major budget cuts recently. Texas continues to have a 
strong financial commitment to R&D. API and the major oil companies have re- 
duced R&D spending markedly and decreased the personnel they have committed 
to oil spill response research. 

In all of these cases, the common element is the widely held belief prior to April 
20, 2010 that we no longer have major oil spills, as witnessed by the 20+ years that 
have elapsed since the Exxon Valdez incident. Deepwater Horizon has reminded us 
that this belief is inaccurate; that as we have continued to drill for oil and gas in 
more extreme coastal and offshore environments, we have assumed greater risks 
(e.g., drilling in very deep water; in potentially harsh environments as in the Arctic) 
without preparing for the consequences should a spill occur. 

TV. Future Oil Spill R&D 

If the Deepwater Horizon incident results in more funding appropriated for oil 
spill R&D, the question becomes how to best design the vehicles to: (1) determine 
the research needed, (2) coordinate financial support among the possible funding en- 
tities, (3) solicit proposals, (4) select the ones to fund, (5) insure the results are use- 
ful to the oil spill response and restoration community, (6) transformed into prac- 
tices, and (7) determine when the R&D is sufficient or if new funded projects are 
needed to resolve the problem. 
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A. Determining the R&D Needs 

In 2003 and again in 2009, the CRRC convened workshops of -30-60 representa- 
tives of the oil spill community, to develop a host of research priorities for oil spill 
response and restoration. The topics for which R&D needs were developed included: 
spill response during disasters; spill response technologies; acquisition, synthesis 
and management of information for spills; human dimensions of spills; ecological 
monitoring and recovery following spills; biofuels; ecological effects of spills; and en- 
vironmental forensics. [N.B., The organizing committee for the 2009 workshop de- 
cided not to include breakout groups on dispersed and submerged oil, liquid asphalt, 
spill modeling, or oil-in-ice because recent workshops hosted by CRRC which delin- 
eated those R&D needs.] 

The goal of the 2009 workshop, and all CRRC workshops, is to bring stakeholders 
from Federal and state spill-related agencies, industry, NGOs and researchers from 
academia and other research organization together to discuss knowledge gaps and 
their associated R&D needs and potential RFP (request for proposal) topics. For 
each proposed project the workshop participants provide objectives, guidelines, po- 
tential issue/problems that could be encountered, and an explanation of the applica- 
tion to the decision-making process. These become the basis for RFPs that each 
member writes in its area of responsibility or focus. Hence, when they create their 
agency’s/group’s oil spill RFPs, they will likely use some part of the R&D workshop 
needs. [N.B., the agencies/groups may also bave RFPs on other topics, related to 
their specific mission.] Though the working groups coordinate who covers which 
R&D needs, they do not dictate the RFP topics funded by each member. This has 
been a reality since the concept of working groups in 2005. It is also a reality that 
any future coordinating effort would face (e.g., ICCOPR) because members want to 
maintain autonomy to control who and what proposals get funded. Even if this could 
be overcome by forcing U.S. Federal agencies to fund projects by a common mecha- 
nism, it would be difficult to get cooperation from states, NGOs, other countries, and 
industry. Therefore, the working group model may be the best option to insure R&D 
is coordinated among the stakeholders. Further, it is key to have participation in 
the R&D needs workshops by representatives of all stakeholders (e.g.. Federal and 
state agencies, industry, NGOs, national and international) and a mix of researchers 
(e.g., academics) and practitioners (e.g., responders). Researchers can offer an infu- 
sion of ideas based on fundamental principles and cutting-edge science and engi- 
neering, while practitioners can insure that the realities of response are injected 
into the discussion. 

B. Solicitation and Selection of Proposals 

Almost all funding entities have some form of public solicitation, though the ex- 
tent is limited in some cases. The biggest differences are in selection of the pro- 
posals/researchers to fund. As noted earlier, RFP processes that require proposals 
to undergo rigorous peer review (i.e., similar to that used by the U.S. National 
Science Foundation) are usually viewed as having the most credibility. However, the 
type and extent of peer review varies widely among oil spill funding entities. Some 
RFPs are funded primarily on a research team’s qualifications with little review on 
the experimental design proposed to address the R&D need. This oftentimes results 
in research whose results may not be accepted by all (e.g., industry funded research 
selected by this process may not be accepted by NGOs or governmental agencies). 

Even wben peer review is used to review the entire proposal, the extent of review 
can be varied. Some agencies conduct primarily an internal review using their own 
scientists/engineers, whereas others use a combination of external scientists /engi- 
neers and practitioners. This is a fundamental difference in the use of peer review 
to produce research that addresses a funding entity’s needs. 

C. Utility of Results in Response and Restoration 

When the research is conducted to produce a detection or response device, it is 
usually not a problem to generate practical results. These are typically engineering 
types of projects, often conducted by consultants. For example, one problem faced 
when oil sinks (i.e., becomes submerged) to the bottom and collects on a muddy sedi- 
ment in nearshore coastal waters, is that it becomes very difficult to detect. This 
R&D needs was identified in a CRRC and USCG hosted workshop in December 
2006. Subsequently, the USCG R&D Center (New London, CT) issued a Broad 
Agency Announcement (BAA) to solicit proposals on this topic. In the first funding 
allocation, USCG funded several groups with promising technologies to perform pre- 
liminary demonstrations of their capabilities. Subsequent funding was focused on 
the technologies able to detect the submerged oil at the large-scale MMS-operated 
OHMSETT test tank in New Jersey. Results are pending, but should establish 
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which technology to pursue for further funding to meet the overall goal of sub- 
merged oil detection. 

This type of research contrasts with the more fundamental R&D that must be 
conducted to answer questions of the fate, behavior and effects of oil. These are 
often the questions that must be addressed by NOAA and USEPA. For these ques- 
tions, a broader scientific community must be involved (e.g., academicians). When 
that happens, there is often the possibility that the results may be less directly used 
by the responders. There are two primary reasons for this. (1) The researchers often 
have little experience with oil spills or the constraints imposed by working in field 
where there is often only a short window in which to respond. (2) Researchers who 
study fate, behavior and effects issues are not usually as focused on producing a 
product as those who are working on technology development. CRRC has developed 
two solutions to address this problem. Each REP topic is assigned a NOAA practi- 
tioner to serve as a Point of Contact (POC) during the proposal development stage. 
Researchers interested in submitting a proposal on the REP topic are strongly en- 
couraged to talk with the POC not only about the topic, but also about the oper- 
ational, logistical, and field conditions that constrain application of the project re- 
sults. [N.B., The POC has no role in the peer review process.] Since CRRC instituted 
this approach the majority of the proposals received have been much more focused 
on addressing the R&D specific needs, indicating the researchers have a much bet- 
ter grasp of the constraints of a spill response. 

Once a project is funded, a NOAA liaison is assigned to the team. The liaison is 
a NOAA employee who will use the research to address R&D issues s/he will face 
during a spill response (e.g., a NOAA spill modeler was the NOAA liaison on a re- 
search project aimed at appl 3 dng a probability model to predict where submerged 
oil might move in shallow nearshore waters). Again, since using this approach, 
CRRC has found that the research results are more easily transferred to practi- 
tioners. 

D. Updating R&D Needs 

The working group members meet annually, if at all possible (though sometimes 
participation is limited by budget constraints of some of the partners) to review 
progress towards meeting the R&D needs identified during the workshops. Public 
forums are held when the members determine sufficient progress has been made to- 
wards addressing needs. In addition, they allow for discussion of whether an R&D 
need has been fully addressed so it can be removed from the “list”. They also foster 
discussion of new R&D needs in the interim between workshops. 

E. Oil Spill Research and Technology Needs 

The topics of workshops hosted by the CRRC with representatives of the members 
of oil spill community have focused on the areas of greatest need in the field: dis- 
persed oil, submerged oil, integrated 3D spill modeling, Arctic oil spill needs, includ- 
ing Natural Resources Damage Assessment, toxicity, fate and behavior of liquid as- 
phalt, along with topics identified on the 2009 Research & Development Priorities: 
Oil Spill Workshop. 

The Deepwater Horizon response has faced several of these issues (e.g., dispersed 
oil fate and behavior, acute and chronic toxicity, submerged oil detection, 3D mod- 
eling), but has also brought to light some new issues associated with understanding 
the fate and behavior of oil released from wells at great depth (e.g., fate and behav- 
ior, propensity for natural dispersion in the water column, emulsification, contain- 
ment). 

There has also been an issue with the use of new technologies for response (e.g., 
products designed to absorb floating oil without uptake of water, a variety of 
dispersants) and for stopping the uncontrolled flow of the oil from the riser. There 
must be a method to test these new technologies before they are applied in an ac- 
tual event. The risks of doing that are very high and not likely to be taken by the 
Unified Command or the Federal On-Scene Coordinator. Perhaps a model for this 
kind of testing can be adopted from the water treatment industry. USEPA funds 
the National Sanitation Foundation to run a technology testing program where 
manufacturers pay to have independent research laboratories evaluate their devices 
by using pre-established protocols and standard analytical methods. This subjects 
all technologies designed to treat a certain contaminant to the same standards and 
testing. It is important to note that the cost of the evaluation is borne by the manu- 
facturer, but that USEPA provides base funding to the National Sanitation Founda- 
tion to administer the program and establishes the protocols and standards. 
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V. A Model for a Coordinated Federal Research Program 

The question of how to coordinate a Federal research program on oil spill response 
and restoration is one that is complex and must be carefully considered. The 
ICCOPR model of OPA 90 is not satisfactory, in part because much of the funding 
authorized was not appropriated. At least three other factors contribute: (1) the ex- 
pectation that all of the Federal agencies on ICCOPR would actively participate 
when they were only tangentially associated with oil spill response, (2) the expecta- 
tion that the Federal agencies would have the capacity to oversee a multi-faceted 
R&D program when little of their normal agency focus was on R&D, and (3) the 
assumption that Federal oversight would bring about the integration, coordination, 
and acceptance of the results of the R&D. The concept of Federal oversight is not 
fundamentally flawed, because the government should insure that the needed R&D 
is conducted, especially on the issues associated with drilling operations and trans- 
port in extreme and unexplored environments (e.g., deep ocean drilling, Arctic envi- 
ronment). 

I recommend that Congress consider the following model going forward: an inter- 
agency committee co-chaired by NOAA and USCG that is comprised of those agen- 
cies actually funding oil spill response and restoration R&D (e.g., MMS, USEPA, 
USFWS) as well as the various states that have active oil spill R&D programs (e.g., 
TX, CA, and LA) and well established oil spill R&D programs (e.g., OSRI, CRRC, 
PWSRCAC, CIRCAC). However, such a Federal and state focused committee, even 
with the inclusion of federally funded programs that have R&D, is missing two 
major players in oil spill R&D: industry R&D programs and international oil spill 
R&D entities (e.g., those of Canada, France, Norway). Researchers from these two 
groups need to be included in the discussions. 

The committee needs an outside Executive Agent — respected by all the Federal 
agencies and states — to serve as de-facto staff, to foster coordination among mem- 
bers, and to manage an external research program addressing priority national 
needs as defined by the committee, but not being addressed by specific existing Fed- 
eral or state efforts. 

Selection of the Executive Agent, via a competitive process, should be merit based, 
with continuation based on periodic performance reviews. The Executive Agent 
should have well-recognized and respected capabilities that warrant its selection for 
such a role including the demonstrated ability to: 

• Work with the spill community to prioritize important issues needing atten- 
tion, 

• Administer a nationally competitive research, 

• Facilitate coordination of Federal, State, private sector, and as possible, inter- 
national spill response research, 

• Produce independent, third-party peer reviews of its work, and 

• Serve as a neutral party in fostering cooperation among national and inter- 
national members of the oil spill community. 

Finally, I suggest we also consider a new paradigm for conducting some controver- 
sial R&D projects (e.g., ones to establish toxicity thresholds of key species). Sci- 
entists representing all stakeholders should be brought to the table by the Executive 
Agent to identify the R&D need (e.g., objectives, guidelines, potential issues, applica- 
tion to decision-making) and then to develop the experimental design and materials 
and methods as well as the data analysis techniques to be used. By agreeing to 
these essential components of the project in advance, the results obtained will be 
much more likely to be accepted, so that progress towards better spill response and 
restoration can be made more rapidly. 

VI. Conclusions 

• The CRRC, a partnership between NOAA ORR and the University of New 
Hampshire, was created to address the need for improved spill response and 
restoration. The Center oversees and conducts independent research, hosts 
workshops, and leads working groups that address gaps in oil spill research 
in order to improve response, speed environmental recovery, and reduce the 
societal consequences of spills. CRRC acts as an independent, non-partisan 
entity to bring together members of the oil spill community, as well as those 
in relevant fields outside the spill community, including local stakeholders, 
and state. Federal and international agencies to address the many technical, 
economic, social, and environmental issues associated with oil spills in marine 
environments. Funding for the Center has been largely by Congressional ap- 
propriation with some allocations from ORR’s base budget. 
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• There are four major impediments to oil spill R&D: 

o the inadequate funding available for R&D on a sustained basis (See Ap- 
pendix B). 

o the lack of robust peer review requirements for research performed has 
resulted in skepticism regarding findings, 
o the lack of coordination between Federal, state and international govern- 
ment agencies; and other stakeholders (e.g., NGOs and industry) regard- 
ing oil spill R&D. ICCOPR only consists of Federal agencies and is there- 
fore, not able to serve as a hub for the entire oil spill R&D community, 
o the need to translate results of oil spill R&D into practice. While some 
of the needed oil spill R&D involves fundamental work, much of it must 
be very focused on how the knowledge gained can actually be used in the 
field by responders and those charged with compensatory restoration of 
natural resources and their associated human activities. 

• Future R&D needs should be identified using a working group model to in- 
sure R&D is coordinated among all stakeholders. Further, it is key that par- 
ticipation in the workshops that focus on identifying R&D needs include rep- 
resentatives of all stakeholders (e.g., Federal and state agencies, industry, 
NGOs, national and international) and a mix of researchers (e.g., academics) 
and practitioners (e.g., responders). 

• Solicitation and selection of R&D proposals should be based on a rigorous ex- 
ternal peer review process including scientists, engineers and practitioners. 

• Efforts, such as assigning responders as points of contact during the RFP 
process and practitioners to serve as liaisons for funded R&D projects, are es- 
sential to producing research results that are readily transferred to use dur- 
ing response and restoration. 

• It is important to update oil spill R&D needs regularly (e.g., at least every 
five years or after a major incident) as questions are resolved and new prob- 
lems arise that need to be addressed. 

• Oil spill response and restoration areas that have significant R&D needs in- 
clude: dispersants and dispersed oil; submerged oil; integrated 3D spill mod- 
eling; Arctic oil spill needs, including Natural Resources Damage Assessment; 
toxicity, fate and behavior of liquid asphalt; spill response during disasters; 
spill response technologies; acquisition, synthesis and management of infor- 
mation for spills; human dimensions of spills; ecological monitoring and recov- 
ery following spills; biofuels; ecological effects of spills; and environmental 
forensics; as well as issues brought to light by the Deepwater Horizon inci- 
dent: the fate and behavior of oil released from wells at great depth (e.g., pro- 
pensity for natural dispersion in the water column, emulsification, contain- 
ment). 

• The ICCOPR model of OPA 90 is not satisfactory, not only because much of 
the funding authorized was not appropriated, but because of: (1) the expecta- 
tion that all of the Federal agencies on ICCOPR would actively participate 
when they were only tangentially associated with oil spill response; (2) the 
expectation that the Federal agencies would have the capacity to oversee a 
multi-faceted R&D program when little of their normal agency focus was on 
R&D; and (3) the assumption that Federal oversight would bring about the 
integration, coordination, and acceptance of R&D needed for oil spill response. 
The concept of Federal oversight is not fundamentally flawed, because the 
government has responsibility to insure that the needed R&D is done, espe- 
cially on the issues associated with drilling operations and transport in ex- 
treme and unexplored environments (e.g., deep ocean drilling, Arctic environ- 
ment). 

• Congress should consider the following model going forward: an interagency 
committee co-chaired by NOAA and USCG that is comprised of these agencies 
actually funding oil spill response and restoration R&D (e.g., MMS, USEPA, 
USFWS) as well as the various states that have active oil spill R&D programs 
(e.g., TX, CA, and LA) and well established oil spill R&D programs (e.g., 
OSRI, CRRC, PWSRCAC, CIRCAC). Oil spill researchers from industry and 
international R&D programs should be included in the discussions. The com- 
mittee needs an outside Executive Agent — respected by, all the Federal agen- 
cies and states on the committee — to serve as de-facto staff, to foster coordina- 
tion among members, and to manage an external research program address- 
ing priority national needs as defined by the committee, but not being ad- 
dressed by specific existing Federal or state efforts. 
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Appendix A 

Information on Dr. Kinner’s research of bioremediation and contaminated subsurface 
environments 

Prior to the formation of the CRRC, Dr. Kinner worked in the field of bioremedi- 
ation. In the late 1980s, she lead an examination of the potential for in situ en- 
hanced biodegradation of gasoline in New Hampshire groundwater through the in- 
troduction of nutrients and electron donors and found that complete in situ bio- 
remediation is possible under optimal conditions. In the early 1990s, it became ap- 
parent that ecological interactions within the groundwater microbial community 
may be playing a role in bioremediation, she had NSF funding for research at the 
Massachusetts Military Reservation (MMR) in Sandwich, MA with partners at the 
United States Geological Survey (USGS) to investigate the role protistan predation 
on bioremediation of a subsurface wastewater plume. This research formed a corner- 
stone for future predation-linked bioremediation studies, and determined that 
groundwater protists can have a potentially rapid and major impact on bacteria as- 
sociated with groundwater bioremediation. In the late 1990s, a spill of #2 fuel oil 
in a salt marsh in Portland, ME spurred CICEET-funded research on enhanced bio- 
degradation of petroleum in salt marshes through the addition of nutrients and ter- 
minal electron acceptors such as oxygen and nitrate. This research found that bio- 
remediation of petroleum contaminated salt marshes is possible through the addi- 
tion of nutrients, oxygen and nitrate, with significantly less disturbance than typical 
mechanical remediation methods. Shortly thereafter, the Bedrock Bioremediation 
Center was formed with a grant from USEPA and examined bioremediation of 
chlorinated solvents in a fractured bedrock aquifer, a poorly understood environ- 
ment with respect to bioremediation. The work focused on bioremediation of 
trichloroethene (TCE), one of the most common groundwater contaminants, and led 
to a better understanding of the important role nanoflagellates have in biodegrada- 
tion of TCE, and confirmed the presence of nanoflagellates in anaerobic fractured- 
bedrock aquifers, something previously thought impossible. More recently, CRRC 
has partnered with SINTEF, the University of Rhode Island, and the University of 
Alaska in a Joint Industry Project (JIP) to examine the role of predation on bio- 
degradation of crude oil in Arctic sea ice. This research is ongoing. 
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Appendix B 

Oil Pollution Research and Development Funding 
Prepared for NOAA ORR by CRRC 


R&D Needs 

Title VII of the Oil Pollution Act of 1990 (OPA-90) addresses research. It man- 
dated that an interagency committee, chaired by U.S. Coast Guard, develop a multi- 
disciplinary plan to identify “significant oil pollution research gaps” and “establish 
research priorities and goals for technology development related to prevention, re- 
sponse, mitigation and environmental effects”. The first plan was released in 1993 
and reviewed by the National Academy of Sciences. That plan was last revised in 
1997, after which the Interagency Committee was less active. The broadly rep- 
resentative Advisory Committee to the Coastal Response Research Center (a part- 
nership between NOAA and the University of New Hampshire managing a national 
peer-reviewed competitive program) urged the Center to focus on this as one of its 
early activities. In 2003 and 2009, the Center hosted workshops which included par- 
ticipants from a broad spectrum of the oil spill community that resulted in reports 
on research needs for five year horizons. Each plan built upon the preceding ones 
and incorporated knowledge gained from research conducted over the intervening 
years. 

R&D Funding 

At the Federal level, OPA-90 authorized $30M from 1991-1995 to fund a regional 
research competitive grants program to universities and research institutions. This 
program only funded 20 R&D projects totaling $6.2M in 1994-1995. EPA (-$0.9M/ 
yr), MMS (-30.9M/yr) and USCG (-$0.7-$2M/yr) have used a fairly constant portion 
of the monies they receive from the Oil Spill Liability Trust Fund (OSLTF) to sup- 
port specific R&D projects. A Congressional earmark, from 2002 to 2007, provided 
$0.5 to $3M/yr to NOAA to support its R&D partnership with the Coastal Response 
Research Center. 

At the State level, there has been modest, but consistent funding for oil pollution 
R&D: Texas ($1.2M/yr since 1991), California ($0.3M-$0.6M/3 t since 1993), and 
Louisiana ($0.5M to $0.8M/yr since 1993). Each State’s program funds research 
projects primarily through competitive intrastate grants. OPA-90 provided -$0.8 M/ 
yr for the Prince William Sound Oil Spill Recovery Institute (OSRI) in Alaska (gen- 
erated from interest from a -$22M trust within the OSLTF). While focused on re- 
gional research needs, these programs have provided important information to im- 
prove overall oil spill response. 

Industry support for R&D, primarily through the American Petroleum Institute 
(API), the Marine Spill Response Corporation (MSRC) and a few joint industry/gov- 
ernment programs, peaked from the mid 1970s to mid 1990s (-$50M expended by 
API over the years 1975-1996; MSRC conducted a $30M research effort that was 
terminated in the mid-1990s). Since then, the private sector has drastically de- 
creased its oil pollution R&D funding (API spent -$40K/yr for research since the 
year 2000). 
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Biography for Nancy Kinner 



Nancy Kinner is a professor of civil and environmental engineering at UNH. She 
has been co-director of the Coastal Response Research Center, a partnership be- 
tween UNH and the National Oceanic and Atmospheric Administration (NOAA), 
since 2004. The center (www.crrc.unh.edu) brings together the resources of a re- 
search-oriented university and the field expertise of NOAA’s Office of Response and 
Restoration to conduct and oversee basic and applied research, conduct outreach, 
and encourage strategic partnerships in spill response, assessment and restoration. 

Kinner’s research explores the role of bacteria and protists in the biodegradation 
of petroleum compounds and chlorinated solvents. She teaches courses on environ- 
mental microbiology, marine pollution and control, the fundamentals of environ- 
mental engineering, and environmental sampling and analysis. 

Kinner received an A.B. from Cornell University in biology (ecology and system- 
atics) in 1976 and an M.S. and Ph.D. in civil engineering from the University of 
New Hampshire, where she joined the faculty in 1983. She has conducted funded 
research projects for agencies and research organizations including USEPA, NSF, 
AWWARF, CICEET and the NH Department of Environmental Services. 

Chairman Baird. Thank you, Dr. Kinner. 

Mr. Costner. 

STATEMENTS OF KEVIN COSTNER, PARTNER, OCEAN 
THERAPY SOLUTIONS, WESTPAC RESOURCES 

Mr. Costner. Thank you, Mr. Chairman and Members of the 
Committee for inviting me. I am the only one up here that doesn’t 
have a doctor in front of its name. That is pretty common for me. 

I know there must be a question as to why I am here. I would 
like to share with everyone in the room that it is not because I 
heard a voice in a cornfield. I am here because the images that 
haunt us all today are the same as they were 20 years ago: the 
Exxon Valdez. Who could forget the birds and animals covered in 
oil, men and women standing in rubber boots on the beach, armed 
with pitchforks and hay waiting for the oil to wash ashore? It was 
both sad and heroic. 

The international community, again, is watching in awe as the 
most powerful country in the world is fumbling its way through the 
biggest environmental disaster in history. The Exxon Valdez be- 
came one of the moments in time that we mark as Americans, a 
moment where we as a nation collectively stopped and lived the 
same nightmare; 9/11, Katrina. It was hard for me to fathom how 
we could engineer nuclear power and put a man on the moon but 
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somehow not muster the technology to clean up an oil disaster of 
our own making. 

For the past 15 years I have been an entrepreneur in the envi- 
ronmental technologies world. In 1993, I bought a patent from the 
Department of Energy for a centrifuge oil/water separator tech- 
nology, a technology that I believe had the potential to fight cata- 
strophic oil spills. I founded Costner Industries and brought to- 
gether a group of scientists and engineers to develop a robust and 
portable device that would replace these reoccurring images and 
serve as the first line of defense in the oil spill cleanup and recov- 
ery. 

In two years the dream moved from research and development 
to a commercially-viable product ready to be deployed anywhere in 
the world. This was done without help from outside investors or 
government grants. The price tag would be over $20 million, and 
I paid it. 

Those with a science background will find our machines easy to 
understand. They are designed to separate oil and water at high 
speeds up to 200 gallons per minute, resulting in a 99 percent pu- 
rity of water and oil. Five different sizes were designed, with the 
largest machine having a 5 by 5 footprint. They would have the 
ability to be deployed on all manner of boats. The biggest plus 
would be that it would be easy to operate. That was always good 
news to me considering I might have to be the one to operate it 
some day. 

Let me paint a picture for you. Assuming 20 V-20s were de- 
ployed to the Exxon Valdez in the first hours of this spill, 90 per- 
cent of that oil could have been recovered in less than one week. 
The cost of recovering a spill on the ocean is a fraction of the cost 
of cleaning it on the shore. 

So what happened? Not to the $20 million but what happened? 
My enthusiasm for what the machine could do was met with apa- 
thy, a refusal to move off the status quo. The list of government 
agencies, oil companies, and foreign companies we contacted reads 
like a “Who’s Who” of those who needed it, those who should have 
been looking for it, and probably more to the point those who 
should have been developing it themselves. 

I was told that it was too expensive, that there was no need, that 
the spills were becoming less frequent, at least the ones we could 
see. Many times we offered to send our machines around the world 
to aid in the cleanup where spills were happening. In 1997, we 
went so far as to donate our largest machine to Japan during a 
spill. While this move may not be viewed in the business commu- 
nity as a smart one, I hope it reads in the light of day as to the 
level of commitment my company had and the people working 
there had for this reoccurring problem. 

The same offer was repeated and refused many times on our own 
shores, an ugly catch-22 that you can read more about in my writ- 
ten testimony. As the Gulf Coast is under siege, I would ask the 
Committee to now consider the valuable role that this machine 
built over 12 years ago can now play. Men and women in the oil 
industry are out of work through no fault of their own. Our fisher- 
men have been sidelined because of this catastrophic disaster. 
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Their families are now in that awful, uncertain place of not know- 
ing the quality of life that awaits them. 

Our President finds himself in the middle of balancing an indus- 
try that hasn’t considered the what if scenarios of working on the 
high seas. He is faced with this weak response of an oil industry 
that is sadly not ahead of the curve. I know the President, and I 
know this body want the American people to go back to work, but 
I also know that you want them to be safe. 

So how do we do this in good conscience? I believe this machine 
made over 12 years ago with all the care and science and money 
that I could throw at it is one major solve in this giant puzzle that 
will get people back to work. The American people deserve the com- 
fort of knowing that there is a proactive solution to this everyday 
occurrence on our oceans, rivers, and lakes. It may seem an un- 
likely scenario that I am the one delivering this technology at this 
moment in time, but from where I am sitting it is equally incon- 
ceivable that these machines are not already in place. 

I realize protection is not a profit center, and safety is never 
thought to be sexy. Who wants to wear the ugly orange life pre- 
server? I want you all to picture something now. I am a storyteller 
so bear with me. 

You have got a boat. It is a big, fancy yacht. Who doesn’t want 
one? With all the fancy gadgets and security devices to make it run 
right. It has got a 38-foot fishing boat along with it. It has got a 
helicopter pad, everything you could want, everything to make your 
trip go right, but there is an explosion and now your boat is sink- 
ing. It is going down. Fishing boat, sunk. Helicopter, sunk. Jet skis, 
gone. And now the lifeboats are gone, too. Everything around you 
is sinking beneath the ocean, and the one thing you have left, the 
one thing keeping your wife alive, your kids, is this ugly little or- 
ange life preserver that was hidden away, that was stowed out of 
sight. 

We have legislated life preservers. We have legislated fire extin- 
guishers. We have legislated lifeboats and first aid kits. It seems 
logical that as long as the oil industry profits from the sea they 
have the legal obligation to protect it, except when they would find 
themselves fighting for life and limb. 

A single machine can separate 210,000 gallons per day. What 
that means is the American people now have a rapid response, that 
they have insurance, a tool in the box, if you will, against another 
catastrophic spill. The American people can begin to put away their 
rubber boots. 

Florida Congressman Diaz-Balart asked us, where are the fire 
trucks? I left a meeting yesterday with Edison Chouest, the largest 
oil servicer in the Gulf. With our machine in mind they proposed 
designing a vessel that would fundamentally change the world’s ap- 
proach to oil recovery. Together we envision a world-class first re- 
sponder vessel that could be strategically deployed around the 
world. Initial orders have also been placed by BP for individual ma- 
chines. 

Right now we are in a fight to protect our jobs, our way of life, 
and an ecosystem that cannot protect itself Our machine is the 
right machine to take on this challenge at this moment. It doesn’t 
require dispersants or chemicals to operate it. In short, we do not 
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have to further pollute the ocean. The time is right for technology 
to take center stage in our country’s prevention and defense 
against catastrophic spills. We can put Americans back to work 
and bring an entire industry into the 21st century of oil spill re- 
sponse. 

Thank you. 

[The prepared statement of Mr. Costner follows:] 

Prepared Statement of Kevin Costner 

Link to video demonstration of CINC technology: http: ! I rcpt.yousendit.com ! 
886302095 1 156538534818ed0c3bld910c32ec33d2 

Mr. Chairman, Members of the Subcommittee, thank you for the opportunity to 
speak here today and for raising this important discussion. I come before you as a 
discouraged U.S. citizen, and an entrepreneur with a partial solution to the tragedy 
unfolding in the Gulf. Seventeen years ago I purchased a licensed patent for a cen- 
trifugal force oil-water separator from the Department of Energy’s Idaho National 
Laboratory. Today that technology, CINC, is the most effective and efficient tool for 
cleaning up oil spills that you’ve probably never heard of Despite CINC’s proven 
demonstrations in front of oil industry and government leaders, the technology sat 
passively on shelves for more than ten years, powerless to make right the oil spills 
that continued and will continue to occur. It is incumbent on us to do everything 
possible to clean up the massive spill in the Gulf. CINC has an important role to 
play in that legacy, as I will explain. 

Introduction 

The Exxon Valdez oil spill was a devastating and humbling moment for our coun- 
try. The entire world community watched in awe as the U.S., the most powerful 
country in the world, thrashed and capitulated, helpless to save itself from the 
worst environmental disaster in history. We engineered nuclear power and put a 
man on the moon, but could not save ourselves from oil, the most basic resource 
involved in almost every aspect of our daily lives. U.S. citizens stood heroically on 
the beach, prepared to clean up a mess that they had no part in creating. Such epic 
failure was hard for me to fathom, and yet the images of rubber boots, straw and 
soup ladles against an endless black tide confirmed this utterly demoralizing display 
of incompetence that would continue to repeat itself. 

While it’s not wrong to focus so much attention on large spills, we cannot dimin- 
ish the smaller spills that happen around the world every day. Estimates are be- 
tween 5,000 and 13,000 gallons in a typical year. For every 1 million gallons 
pumped from wells, it is estimated that 20 gallons will end up in the oceans. At 
our current rate of oil production that means the equivalent of the Exxon Valdez 
spill every 7 months. 

Partly in response to the Exxon Valdez, I resolved to commit personal resources 
to engineer a product that would be effective in cleaning up oil spills. Like fire ex- 
tinguishers, oil-water separators could be stationed on every boat, harbor and port 
where oil was present. I envisioned the machine as a safety device, compact and 
portable enough that it could be a deployed on a small craft, and rugged enough 
to operate reliably in rough seas. The CINC oil-water separator can do all this. 

I. Early development and patent history 

Taxpayers paid for the early development of a liquid-liquid separator technology, 
licensed and patented from the Department of Energy (DOE) and Idaho National 
Laboratories (INL), a government owned, private contractor operated facility, in 
1993. Originally developed to assist in nuclear fuel reprocessing, the machine was 
then made available to the private sector to improve upon the licensed patent. 
Today the technology represents one of the laboratory’s highly successful transfers 
of technology, which makes the patent unique and of particular interest for the gov- 
ernment and U.S. citizens. 

In operation since 1949, Idaho National Laboratories (INL) is a science-based, ap- 
plied engineering laboratory dedicated to supporting the U.S. Department of Energy’s 
missions in nuclear and energy research, science and national defense. Like all other 
Federal laboratories, INL has a statutory, technology transfer mission to make its ca- 
pabilities and technologies available to all Federal agencies, to state and local gov- 
ernments, and to universities and industry. To fulfill this mission, INL encourages 
its scientific, engineering and technical staff to disclose new inventions and creations 
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to ensure the resulting intellectual property is captured protected and made available 
to others who might benefit from it. As part of the mission, intellectual property is 
licensed to industrial partners for commercialization, creating jobs and delivering the 
benefits of federally funded technology to consumers. In other cases, unique capabili- 
ties are made available to other Federal agencies or to regional small businesses to 
solve specific technical challenges. INL uses a variety of flexible partnership mecha- 
nisms to advance technology development and to establish industrial partnerships 
that in turn benefit INL, DOE and the partner. Some of these benefits include: In- 
creased technical breadth and depth of laboratory staff available to national mis- 
sions; Leveraged Federal research, development and demonstration; Reduced costs to 
taxpayers by using funding from other sources; and enhanced competitiveness for 
U.S. companies.^ 

The foundation of our CINC technology was created over 30 years ago and has 
been used by the Department of Energy (DOE) to recover valuable metal resources 
through a process of solvent extraction. In 1993 I was awarded a Technology Trans- 
fer from the U.S. Department of Energy (DOE) for a liquid-liquid solvent extraction 
technology, which we believed had the potential to be scaled up and commercialized 
in the fight against oil spills. 

Dave Meikrantz, a scientist working for DOE, and the original inventor of the 
technology, came on board as the Director of Technology at Costner Industries 
(CINC), my newly formed private company. 

Private acquisition and investment 

Since 1989 and the Exxon Valdez, I had been thinking about investing in environ- 
mental solutions that could prevent the severity of similar disasters which were 
sure to follow. In Newbury Park, CA I was already funding research and develop- 
ment on flywheel technology that used magnets, but it was not until I took posses- 
sion of the DOE technology that Costner Industries was officially formed. My broth- 
er, Dan Costner, would go on to run the company. 

We moved quickly to bring on a team of scientists and engineers for rapid re- 
search and development. The first two years were spent scaling up a prototype ma- 
chine that processed only milliliters per minute. After that initial period of research 
and development we moved into production and manufacturing in Carson City, Ne- 
vada. Over time we created five commercial units with processing speeds that range 
from 1/2 gallon to 200 gallons per minute. 

The fact that the machine was capable of separating numerous liquid elements 
meant that it could be applied in diverse industries including pharmaceuticals, 
chemicals, metals mining and recovery, food and nutrition, biodiesel, biotech and en- 
vironmental clean up. As useful as it was in so many ways, and as profitable as 
it could have become through diversification, I zeroed in on one singular process 
with immense potential. 

Over the next 17 years I would devote more than $20 million dollars of my own 
toward developing a rugged, compact, portable machine that could separate oil from 
water. At the height of our business CINC employed roughly 20 people in manufac- 
turing and 15 sales representatives around the world. 

As a citizen I recognized I recognized the need for this kind of technology. As an 
entrepreneur I seized an opportunity to fill a gaping hole where these solutions are 
concerned. CINC’s potential lay in the ability to become the first line defense in oil 
spill cleanup with the added benefit of valuable oil recovery. 

II. How it works 

Our separator was designed for use in oil and chemical spill clean up, oil produc- 
tion, remediation, nuclear waste and environmental clean up, or any application 
that requires the separation of two liquids with a variety of viscosities. Our tech- 
nique is not hard to understand. The design is compact, portable and simple enough 
be operated with minimal expertise. CINC does not use chemical or biologic agents 
in its clean up process. And separation is excellent: both oil and water outputs are 
greater than 99% pure, as opposed to skimming, which at best is 20% oil, 80% water 
and has additional storage and onshore treatment concerns. 

CINC comes in five unit sizes. The largest, a V-20, has a footprint of five square 
feet and weighs around 4,500 lbs. The unit fits easily onto a fishing boat, dock or 
other vessel where it can process oil and water, separating 200 gallons per minute. 

If response is quick, the lighter components of crude oil have not evaporated and 
the oil still retains its product quality. Crude oil, when left to weather, will become 
thicker and thicker, eventually becoming the tar that washes up on beaches. For 


INL website: https: I / inlportal.inl.gov I portal/ server. pt?opeti=512&objID=255&mode=2 
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this reason, CINC units can be most efficient as a first line of defense in oil spill 
and recovery if they are stationed at key harbors, bays, ports, oil transport and ship- 
ping boats, and on oil rigs — in other terms, anywhere where oil can come into con- 
tact with water. 

Assuming 20 V-20s had been deployed to the Exxon Valdez in the first few hours 
of the spill on local fishing boats, 90% of the spill could have been recovered in less 
than 1 week. CINC is at its best working as a first line of defense, gathering oil 
before it has a chance to stray far from the initial spill point. The cost of recovering 
a spill on the ocean is a fraction of the cost of cleaning up tar once it’s made its 
way to the shore (roughly $6 million for 20 V-20s versus $4 billion for the Exxon 
Valdez spill). 

Approximately 0.1% of the water discharged back into a spill area contains oil. 

Technological obstacles 

CINC centrifuges have been installed worldwide for applications in the petroleum, 
chemical, mining, pharmaceutical, food, fragrances, printing, and environmental in- 
dustries. The centrifuge performs a wide range of separation, extraction, washing 
and reaction operations. Unfortunately, CINC was never fully utilized in the way 
I intended because of a technical obstacle, but also, and perhaps more importantly 
because of a lack of support from industry and the Federal Government. 

Fifteen parts per million became the elusive bar for CINC. To prevent pollution 
in oceans and freshwater, EPA rules became a factor. However, we would learn, 
some rules do not apply in emergency situations where clean up is occurring. Obvi- 
ously you cannot compare the 0.1% oil being discharged from a CINC machine to 
any other amount of pollution being dumped off a boat. It’s a common sense calcula- 
tion. And yet, this technology was not embraced by industry. 

There are also examples where CINC confronted obstacles and was both flexible 
enough and proactive enough to overcome them. Following a demonstration in 
Japan we were advised that their main concerns with the centrifuge were: its reli- 
ance on a dual power source, which was an inconvenience in certain situations; and 
the specific brand of skimmer used. Over the course of the next year, CINC attacked 
these problems. The Japanese response was positive, and yet frustratingly, immov- 
able. 

With all the modifications over the past year, such as the conversion to a single 
power source, and combining it with the more efficient Desmy skimmer, the Oil Spill 
Recovery System seems as if it would currently satisfy all the concerns that held it 
back from its prior approval. — Tadabumi Takasu, President of United HiTech in 
1998. 

Despite our ability in this instance to meet the client where they stood, these ef- 
forts were not enough to promote further action by the Japanese. It was suggested 
that CINC continue with testing. 

CINC continued to raise the bar with advancements in its design. A polyurethane 
casing was designed specifically for oil spill response models. This outer housing re- 
duced the machine’s overall weight by 1,000 lbs making it even more mobile and 
efficient for deployment in an emergency situation. 

III. Advocacy and outreach 

Beginning in 1993 CINC’s sales staff, management and ownership began aggres- 
sive marketing and sales efforts targeting private sector industry as well as govern- 
ment entities to demonstrate our capabilities and to solicit support for the use of 
our technology. The results of such efforts were less than successful in the oil spill 
response and recovery markets. 

Within the community of private sector oil spill responders responses to our 
equipment tended to be favorable. Indeed CINC impressed audiences across the 
board. Notwithstanding these positive reactions and experiences, oil spill response 
teams were bound by various regulatory policies and rules of testing that effectively 
stonewalled even the possibility of new technologies entering the market. For the 
purposes of their own protection, these co-ops and companies were not interested 
in any technology or method of cleanup that had not received the Federal stamp 
of approval. In order to receive approval, technologies must be tested on actual 
spills, but the agencies charged with approval will not deploy untested equipment 
in a spill scenario. We were dealing with a classic and very unfortunate example 
of a Catch 22. 

In over 45 documented cases, CINC made efforts to obtain the required certifi- 
cations and grow awareness in the public and private sectors. When we were denied 
access to testing, CINC took on, at its own expense to demonstrate the effectiveness 
of our product and gain this critical access. We proved our capabilities in front of 
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the very agencies charged with protecting and identifying new methods and solu- 
tions. The U.S. Coast Guard, Marine Spill Response Corporation (MSEC), Minerals 
Management Service (MMS), U.S. Navy, and the EPA were all made aware of the 
this powerful technology that deserved a place within our arsenal of defense against 
oil spills. 

Federal outreach and response 

In 1994 CINC made first contact with Ken Bitting, Civil Engineer for the U.S. 
Coast Guard (USCG). We informed USCG that we were deploying technology and 
wanted to get the correct certifications and requirements to do so. Dave Meikrantz, 
CINC’s Director of Technology, then visited the Marine Spill Response Corporation 
(MSRC) to understand what kind of equipment they were currently working with. 
Over the course of the next two years, CINC and MSRC stayed in contact through 
various meetings, calls, and hosted demonstrations. We requested to participate in 
their tests and were repeatedly told that there were not enough available funds. 

Buccaneer Marine was an organization with crews that would run stand-by oil re- 
covery duty when drilling was permitted off the California Coast. Although the co- 
ops were formally contracted for oil spill clean up, they would call on Buccaneer in 
the event of a large spill. In 1995 we ran sea trials of the V-20 under “rock and 
roll” conditions and discussed potential joint maneuvers for future oil spills. Jim 
Johnston, the skipper for Buccaneer Marine, had all the ancillary equipment to sup- 
port oil recovery operations and a trained crew, but was not allowed to recover oil 
independently without an invitation from the co-ops and USCG permission. 

The range of outreach conducted following our failed involvement with MSRC 
reads like an ‘alphabet soup’ of government agencies. Between 1995 and 1997 CINC 
contacted: 

1. The California Department of Fish and Game to obtain their guidelines for 
Oil Spill Prevention and Response (OSPR). 

2. Lloyd Nilsen at U.S. Navy Systems Command, Arlington, VA. No response. 

3. Kyle Mokelien at the Minerals Management Service. No response. 

4. The Naval Facilities Engineering Service Center (NCEL) and provided a 
demonstration at Port Hueneme, CA. 

5. Yuone Addasi at California Fish and Game. No response. 

6. Joseph Vadus, Senior Advisor at NOAA. No response. 

7. Clean Seas Official List (position sites for spills around the world). No re- 
sponse. 

8. George Wilson and John Johnston, Senior VP of National Response Corp. 
(NRC), offering to make available V-20s at no cost in the event of a spill. 
No response. 

9. All 75 solicitors entering into Basic Ordering Agreements with the U.S. 
Coast Guard for containment, oil spill and hazardous clean up. No response. 

10. J. Foster, General Counsel for the Federal Office Science & Technology Pol- 
icy. Then Senate Minority Leader, Senator Tom Daschle sent the letter out- 
lining CINC’s capabilities, and requested that it be tested and considered 
as a powerful addition to our clean up arsenal. No response. 

In March of 2001 I made a personal effort to communicate with the heads of EPA 
and the Department of Transportation. I sent letters to then agency heads, Chris- 
tine Todd Whitman and Norman Mineta, respectively, explaining the extent of our 
centrifuge’s capabilities and requesting their review and / or assistance. I empha- 
sized that: “Unfortunately in the United States, we remain poised to respond to the 
next great manmade environmental disaster from the same crisis mode as we did 
twelve years ago,” adding that, “I am excited to show you [with the CINC machine] 
that we need not repeat history. The answer exists and it is readily available.” 
EPA’s response was noncommittal. 

Hosted demonstrations for the benefit of government and industry 

In addition to the phone calls, letters and general outreach that went unanswered 
CINC hosted numerous demonstrations for representatives of government, industry 
to emphasize and reinforce CINC’s power and efficiency. We also presented and par- 
ticipated at various conferences and trade shows to elevate the profile of our prod- 
uct. 

CINC hosted and/or presented at the following events: 

1. Clean Gulf Conference, EL. 
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2. U.S. Coast Guard Oil Pollution Act — 90, Kings Point, NY. 

3. International Oil Spill Show, Long Beach, CA. CINC hosted a private dem- 
onstration at our facilities, providing private bus transportation and dinner 
for guests. In attendance were USCG’s Director of Research and Develop- 
ment, Ken Bitting, representatives from MSRC and UNOCAL. 

4. International Ocean Conference of the Marine Technical Society. 

5. Monterey Harbor demonstration for California Fish and Game and the U.S. 
Coast Guard. 

6. At OHMSETT, a U.S. Navy and U.S. Coast Guard facility in New Jersey, 
CINC is tested under real life oil spill conditions. Following a successful 
demonstration CINC hosts a dinner event in New York City. 

7. U.S. Representative Lois Capps convened a conference in Santa Barbara to 
discuss oil spill technology. CINC demonstrates before a variety of stake- 
holders in the oil industry, research institutions, and other Federal agencies. 
“As TV cameras rolled Friday morning, the Costners and their team success- 
fully demonstrated how the separators work. A temporary water tank was 
installed in the harbor’s parking lot and the water was fouled with diesel 
fuel, which the machines then cleaned up.” Santa Barbara News-Press, April 
21, 2001. Government representatives in attendance were: Lt. Graves, 
USCG; J. Lisle Reid, Regional Director, Mineral Management Service; and 
Heather Parker-Hall, NOAA representative. 

8. Terminal Island, CA, test performed for U.S. Coast Guard Task Force for 
Contingency Planning. EPA, MMS, FEMA, Fish and Game, and the Cali- 
fornia Coastal Commission were all in attendance. 

In not one single instance did we receive a follow up response to these successful 
demonstrations. It was frustrating to know how to move forward. We were told the 
machine had to be proven and tested. When we were denied the opportunity to par- 
ticipate in those tests, we did demonstrations of our own, in an effort to claim the 
attention we felt we rightly deserved. We earned the respect and of our audiences 
wherever we went, and yet still were denied any real support. It was extremely dif- 
ficult for us to know how to move forward doing business in the US. 

International use and response 

For ten years CINC went about targeting international governments and private 
entities involved in oil or hazardous spill clean up, in much the same way as we 
did in the U.S. In many instances we offered use of our machines at no cost wher- 
ever oil spills were happening around the world. Despite these efforts we were most- 
ly denied a response from the following entities: 

1. Canadian Marine Response Management Corp. responsible for oil spill serv- 
ices and equipment and Larry Wilson of the Canadian Government. No re- 
sponse. 

2. Oil spill offices in: United Kingdom, Netherlands, Sweden, Italy, France, 
Germany, India, Australia, Denmark, USSR, Japan. 

3. Autralian Emergency Services (AES) and Hartec Systems Anchorage were 
contacted and offered our equipment and assistance in cleaning up the Komi 
spill. No response. 

4. Offered clean up assistance to Marius Mes of Phillips Petroleum of Norway. 
No response. 

5. Offered equipment for a spill in Wales, to the Oil Spill Response Lim. And 
Joint Response Center. No response. 

6. Peter Oosterling, General Manager of Shell International, The Hague. No re- 
sponse. 

7. Test performed in Kuala Lampur, Malaysia for the Deputy Prime Minister. 
CINC transported a V-10 unit and had a successful demonstration. No re- 
sponse. 

In 1997 we airlifted a V-20 CINC unit to Japan to aid the oil spill clean up 
caused by a cracked Russian tanker. Although severe weather kept us off the sea, 
the effort did demonstrate our unit’s mobility. The $700,000 price tag for trans- 
porting our machine further confirmed our commitment to providing real world solu- 
tions to protect our environment and resources. 
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Business repositioning 

We jumped through every hoop that we encountered, but without key institutional 
support or regulatory action, we didn’t have any buyers, and thus, the market was 
nonexistent. I had to suspend my intentions for the oil-water separator and the com- 
pany went on to diversify into other markets, including pharmaceutical and chem- 
ical centrifuges. 

My passion and desire to succeed with CINC never waned. Roughly nine months 
ago I formed WestPac Resources LLC with my partner Pat Smith, with the inten- 
tion of attacking the 15 ppm problem that had been a sticking point for government 
and industry alike. We took a step back and reevaluated the process with a Federal 
lab focusing on systems engineering. We found an engineer at UCLA, Dr. Eric Hoek, 
who believed that he could create a backend nanotechnology filter membrane to re- 
duce oil-water output to below 15 ppm — the key to CINC’s commercial viability in 
certain sectors. Again with private resources and no institutional support, I found 
myself pushing this technology uphill because I believed in its potential. 

Ocean Therapy Solutions was born to provide global solutions for oil recovery. 
OTS utilizes the CINC centrifuge and will incorporate nanotechnology developed by 
UCLA to produce oil-water output of less than 15 ppm. OTS is currently working 
in concert with the Parishes of Louisiana and BP to deploy the CINC machines into 
the Gulf. 

TV. Present eapabilities and future needs 

The fundamentals of the CINC centrifuge are strong. This system model for liquid 
separation by centrifugal force has proved time and time again to work with diverse 
elements and under stressed circumstances. For these reasons, scientists and engi- 
neers at the Aerospace Corporation are exploring options with us to optimize CINC 
centrifuges for possible work in the Gulf. If CINC is deployed in the Gulf it will 
surely encounter new mixtures, emulsifications and viscosities, which will require 
engineering attention and “fine tuning.” These challenges can and will be met. Aero- 
space is also evaluating satellite and airborne sensor data and Ground Truth Data 
to help improve situational awareness to aid in the most efficient placement of 
CINC machines in the Gulf. 

Ten V-20s are ready to be deployed in the Gulf at this moment. At our Nevada 
facility we could begin scaled up manufacturing immediately. This facility, as well 
as our other strategic manufacturing partners, could provide hundreds of CiNC ma- 
chines in a matter of months. 

In addition to separating oil and water, CINC centrifuges have been used exten- 
sively in oil production. CCS and ET&T are two mid-stream contractors working for 
U.S. oil manufacturers that have experience with CINC machines. In fact, ET&T 
bought the first V-16. We also know that a Dutch oil processing company has been 
using CINC’s for this purpose. 

Legislative needs 

The government agencies and entities mentioned here should not be singled out 
for their indifference. Between 1994 and 2004 we contacted every major oil company 
in the U.S. in an attempt to gain their awareness and support for a technology that 
could both protect them and the environment in the event of a spill. The most apt 
word to characterize these interactions was apathy. Simply put, the need for such 
technology was not recognized at the time we brought this product to market. Now 
the whole country and the world will recognize the need for preventative spill clean 
up technology. I am saddened by the disaster that has brought this conversation to 
bear and also happy to see our technology finally have the chance to take center 
stage in providing high quality environmental solutions. 

Our President has made clear that he does not want to put Americans out of 
work, but the moratorium on oil drilling is now moving supply rigs overseas to for- 
eign territories. Our President’s main concern, as I understand it, is to keep Ameri- 
cans out of harm’s way, by not allowing them to work in unsafe environments. 
CINC machines stand ready to be deployed for immediate clean up, but they also 
provide the unintended benefit of putting people back to work. 

If legislated as a safety standard, CINC machines would be like fire extinguishers 
for the oil industry, to be kept close at hand wherever oil and water have the oppor- 
tunity to come into contact. Like any other emergency device, the hope is that you 
never have to use it, and yet it is reliably there when you need it. CINC machines 
provide a safety assurance such as the oil industry has never seen. Their effective- 
ness remains unmatched by any comparable technologies in the past thirty years. 
In putting CINC to work, we have a situation where regulation can be very good 
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for business — putting rig safety operators back to work, in a safer environment, 
with American made machines. 

In our experience with the “clean up” industry and government regulatory agen- 
cies responsible for protecting our environment and the public, we have learned that 
interest in any sort of solution is event driven, piecemeal, and reactionary. Fol- 
lowing each major disaster there is a frantic search for tools and answers, but it’s 
always too late. This is a great failure of our system because we do not have solu- 
tions available when we need them the most. Fortunately, we have a solution that 
is readily available to set things right in the Gulf beginning tomorrow if we make 
that decision. 

Conclusion 

We are all at fault here. It’s just too easy to blame BP. It took oil for me to fly 
here and it will take more oil to solve our problem. What we need to do now is come 
together. What I can provide it a technology that is available immediately, a tech- 
nology that will allow rigs to resume operation and to put people back to work. 
Every day we wait to deploy we lose more wildlife, coral reefs and our way of life. 

US Coast Guard has used terms such as “under assault” to describe conditions 
in the Gulf. He has it right that this is a war to be waged with all the tools, meth- 
ods, and techniques we have at our disposal. Since the last great debacle (Exxon 
Valdez spill) there has been too little institutional effort devoted toward defining, 
identifying and qualifying the best “tool chest.” 

I heard it stated that throughout the 19th and 20th Centuries, each time America 
has been compelled into war, we begin fighting it with the methods, tactics, equip- 
ment and technologies used in the last war. I believe that statement to be not only 
poignant but also accurate to events unfolding in the Gulf 

We have the opportunity to provide the American public a solution to the Gulf 
oil spill and to tell the story that demonstrates the power of combining government 
resources with private ingenuity. Thank you for this opportunity to speak today. As 
an entrepreneur, a pragmatist, and a U.S. citizen I am committed to ensuring a 
positive environmental legacy for the Gulf and all waters around the world. 

Biography for Kevin Costner 

Although best known for his work as an actor, director and producer in the film 
industry, Kevin Costner has been an entrepreneur in the environmental tech space 
for more than fifteen years. In 1993 Costner procured a technology transfer from 
the Department of Energy’s Idaho National Laboratory for a centrifugal oil-water 
separator. He founded Costner Industries (CINC) and committed the next fifteen 
years, and over $20 million toward research and development, advocacy and out- 
reach on behalf of a rugged, compact portable device that would serve as a first line 
of defense in oil spill clean up and recovery. Costner’s vision and success with CINC 
technology is its unparalleled efficiency in oil spill clean up. 


Discussion 

Chairman Baird. I thank all of our witnesses. 

I will recognize myself for five minutes and then as per the prac- 
tice we will alternate on both sides. 

I am struck by Dr. Short’s opening comments and Mr. Costner’s 
concluding comments, and I want to focus on two major areas. One, 
I want to talk about this issue of adequacy of funding, and then 
I want to shift to the research on the impacts. 

Industry Funding for Spill Impacts Research 

It was not that long ago that our major oil companies were re- 
cording some of the highest, I think the highest quarterly profits 
of any corporation in the history of the economy, and yet, as elo- 
quently described by Mr. Costner, the issue of cleaning up if there 
is damage has been dramatically under-funded, except possibly 
through private entrepreneurs here. Dr. Short was describing the 
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shortfall in funding, and then Dr. Kinner talked about the relative 
authorization level versus actual appropriations. 

I am not asking anybody to put — to come up with this off the top 
of their heads, but if somebody is capable, does anyone know the 
contrast between the amount of quarterly profits or annual profits 
of the major oil and gas industries in this country, especially those 
derived from offshore oil or exploration, versus the amount in- 
vested in research and containment and recovery? Anybody even 
hazard a guess on that? It is multiple orders of magnitude I am 
sure. I don’t want to put you on the spot. I am just struck by that. 

Anybody want to take a shot at that? 

Dr. Short. If I recall right, BP’s annual profits are in the order 
of tens of billions of dollars, and the sum total of research that goes 
into oil pollution studies is in the order of less than, certainly less 
than $30 million. 

Chairman Baird. Anybody — that is multiple orders of magnitude. 

Dr. Kinner. 

Dr. Kinner. Yes. Mr. Chairman, I don’t know, again, oil spill or 
oil company profits, but I can give you the data that we collected. 
From the mid ’70s to the mid ’90s there was $50 million expended 
by API from ’75, to ’96. There is a corporation that the oil compa- 
nies pay into for cleanup called MSEC, and they conducted a $30 
million research effort that was terminated in the mid 1990s. And 
since 2000 API has spent about $40,000 a year for research. 

Chairman Baird. So relatively small amounts. 

Dr. Kinner. Yes, sir. 

Chairman Baird. Mr. Costner. 

Mr. Costner. I would just like to say I don’t know how much 
they have spent, but I have spent all my profits on oil spill cleanup. 

Chairman Baird. I was just going to ask. And without govern- 
ment subsidy, it sounds like. 

Mr. Costner. That is right. And after taxes. 

Chairman Baird. Significant. That gap is tremendously instruc- 
tive and let us then look at the consequences of that gap. 

Impacts on Corals and Algae 

Dr. Joye, you have been looking at this. Dr. Joye, I know you 
come from a research background and been in the region. This 
committee has actually passed legislation dealing with harmful 
algal blooms and dead zones in the Gulf I am particularly inter- 
ested in coral around the world, both the temperature increase and 
ocean acidification. 

Can you talk to us a little bit about the impact of this spill on 
both harmful algal blooms, dead zones, and then if you have got 
some knowledge on deep sea corals in particular. 

Dr. Joye. Sure. The — I think one thing that people need to real- 
ize is that there — it is not just a matter of oil on the surface and 
oil in these deep plumes. The use of dispersants at the surface has 
resulted in oil being distributed throughout the water column. The 
whole point of dispersants is to get it off the surface and have it 
sediment out. 

The impacts of that on the offshore system — I will talk to you 
first and then I will touch a little bit on the deep sea floor and the 
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coastal systems. The most pronounced, immediate impact is on the 
oxygen budget of the system. 

The ocean anywhere is at a condition that scientists refer to as 
“steady state.” It is in balance. Inputs equal outputs. Right now 
there has been a tremendous perturbation of that balance, and that 
input of carbon is resulting in a strong depletion of oxygen and con- 
sumption of oxygen by microbial processes. 

That — this is not an issue of harmful algal blooms, per se. It is, 
rather, the opposite. You are putting carbon into the system in the 
form of gas and consuming oxygen. The signature in the upper 
water column right now, oxygen is very much depleted compared 
to what it is normally. In the deep water plumes it is 30 to 50 per- 
cent depleted in places. We measured two milligrams per liter of 
oxygen as the level where organisms like fish, anything that re- 
quires oxygen, start to be stressed out. We measured concentra- 
tions that were very close to that at two-point-five milligrams per 
liter already in the upper water column and in the deep plumes, 
as well. 

So oxygen is a serious concern. The repercussions for the system 
in terms of carbon flow are potentially tremendous. We really don’t 
have them constrained at this point. The system is de facto turning 
into a heterotrophic system. It is trying its best to consume all the 
oil and gas that is being put out. 

Chairman Baird. Tell us what heterotrophic means. 

Dr. JOYE. Heterotrophic — sorry. 

Chairman Baird. I may do that from time to time today. 

Dr. JoYE. Probably will need to. A system that produces carbon 
is an autotrophic system. A tree, a phytoplankton is an autotrophic 
system. We are heterotrophs. We consume carbon and oxygen in 
the process. So the organisms in the ocean that are responding to 
this oil spill are predominantly ones that eat methane and eat oil, 
so those organisms are all heterotrophic, and in the upper water 
column they are oxygen-consuming heterotrophs. 

So those organisms are being turned on by the — stimulated, if 
you will, by the input of oil and gas. What that does to the 
heterotrophic levels in the system is it is an abnormal simulation. 
How that will cascade up to heterotrophic levels is very unclear, 
and you always also have to worry about incorporation of oil and 
gas-derived toxins, particularly in benzene and PAHs and things 
like that, into organisms and transport of that material up the food 
web. 

In terms of the benthic ecosystems, the Gulf of Mexico 

Chairman Baird. I am going to ask you to be very brief. Tell us 
what benthic organisms are and then — I know this but 

Dr. JoYE. So they are — yeah. So they are organisms that live on 
the seafloor all around the Gulf of Mexico, and these organisms in- 
clude deepwater corals, Lophelia-type organisms, as well as kin- 
esthetic communities that are driven basically by the oil and gas. 
If you take away oxygen from the water, those organisms will not 
be able to survive. 

So the implications and repercussions of the oil and gas imputed 
into the water column will be immediately felt by any creature that 
needs oxygen, if oxygen is depleted in the water. 
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Chairman Baird. So the oil doesn’t — the oil is consumed by a 
certain category of organisms. In the process of doing that they also 
consume oxygen that deoxygenates the water column, and that has 
adverse repercussions throughout the food chain? 

Dr. JoYE. Exactly. So the bottom line is that it is good that they 
are getting rid of the oil, but you are also getting rid of oxygen. 

Chairman Baird. At what cost? Thank you. 

Ms. Biggert. 

Early Warning Mechanisms 

Mrs. Biggert. Thank you, Mr. Chairman. 

Dr. Haut, in your statement you discuss a potential research pro- 
gram for response procedures and processes that would include 
early-warning sensors to identify potential hazards. Could you ex- 
pand a little bit on this concept, and would it be similar to the tsu- 
nami warning system that NOAA has set up in the Pacific, or could 
these sensors be used to — installed on existing infrastructure, or 
would new infrastructure be needed? 

Dr. Haut. There are currently quite a few sensors already off- 
shore. One of the issues that we would like to look at actually 
comes from Oakridge National Laboratory. We would like to look 
at a sensor wiki, where through the internet we could link all these 
sensors and have all the data available to the public, and we can 
call up different sensors around the nation and offshore. 

So we want to look at incorporation of an entire system of these 
sensors, and this way we could also identify wildlife, certain time 
periods certain ecosystems are going to be more valuable than at 
other times. So what is the value of the ecosystems themselves. 

R&D Budget Priorities 

Mrs. Biggert. Okay. Then you also stressed the importance of 
technology research that would prevent the spills from happening 
in the first place. If you were given an R&D budget of say $100 
million, how much would you spend on preventative technologies 
and how much would you spend on cleanup technologies? 

Dr. Haut. That is a really good question. And is $100 million 
even enough? One of the things that we would want to do is to in- 
corporate first a meeting of all different stakeholders, get them en- 
gaged to fully understand what the different priorities are and 
where that money should actually be spent based on the priorities 
of all stakeholders. Invite environmental organizations, predomi- 
nant environmental organizations to sit down with industry, to sit 
down with government agencies and regulators to fully understand 
where that money should be spent. 

Mrs. Biggert. So many of you do seem to suggest communication 
between everyone, which I think is a really very important idea 
that our agencies don’t always talk to each other enough, I think, 
or to the industry or to the scientists or whatever. 

Let me see. Mr. Short or Dr. Short, in your testimony you state 
that Federal agencies need to insist that scientific standards are 
met before relying on the results touted for new approaches to oil 
spill response and mitigation. 
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Existing Cleanup Technologies 

How widespread is the use of technology for oil spill cleanup, 
whose effectiveness relies on data that does not meet the rigorous 
scientific standards? 

Dr. Short. My concern there really was originated from recent 
experiments that were reported for the in-situ burning of oil in the 
Arctic, but in general the saga of dispersants — actually to speak 
more generally to your question — has a very shaky basis as far as 
evaluating their efficacy in the field. 

And in part that is because it is difficult, and mostly it is because 
of inadequate attention to, you know, normal scientific norms and 
adequate support to carry out the experiments that need to be done 
and for long enough to be done. 

For example. Environment Canada — Merv Fingas, in particular, 
ran the Emergency Sciences Technology Division there — made 
quite a stink about the fact that when you apply these dispersants 
and dispersion actually occurs, you can have leeching of the dis- 
persant out of the oil and then they resurface somewhere else, and 
then you have, you know, essentially just recreated the oil spill. 

So that is an example of something where people 

Mrs. Biggert. Okay. Thank you, and if I have time to ask Mr. 
Costner then, if — with your machine wouldn’t it be better just to 
have not the dispersants but to really have the oil to absorb 
that 

Mr. Costner. Yes. 

Mrs. Biggert. — with your machine rather than have it dis- 
persed? 

Mr. Costner. I think that is ideal, as it serves as a first-re- 
sponse situation wherever you are at, and the dispersants 

Mrs. Biggert. Uh-huh. 

Mr. Costner. — begin to muck things up, but the machine, 
again, is highly, highly technical, and with the work of aerospace 
and who works with us, all those things can be overcome, but ideal- 
ly right at the source we are not only able to collect the spill, but 
we are able to recover the asset for whomever has lost it. So ideal- 
ly, yes, that is not what we need to be doing. 

Mrs. Biggert. Okay. Thank you. I yield back. 

Chairman Baird. You have asked the very question I was inter- 
ested in. Thank you very much for that. 

Mr. Gordon is next. 

Chairman Gordon. Thank you, Mr. Chairman. 

Technology Transfer 

Many thanks to the panel for joining us today. This is not an- 
other “who shot John” investigation, but rather an attempt to try 
to determine what is the research and technology that we need to 
develop and actually through legislation for the future both to 
hopefully avoid and, if not, to mitigate these kind of problems. 

You know, 50 percent of our U.S. GDP since World War II is the 
result of either developing technologies or adopting that technology, 
and much of that resulted out of Federal Government basic re- 
search: internet, GPS, we can go on. 
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So really my interest here is more specifically in the transfer of 
technologies in oil spill mitigation from basic research either to 
Federal, universities, on into the marketplace. 

Do you see that there are barriers or not, and, if there are bar- 
riers, what do we need to do to break those down? 

Dr. Kinner. Yes, Representative Gordon, I would like to take a 
shot at that. One of the real problems, as you pointed out, is tech- 
nology transfer, and there are a couple of reasons for that. 

For instance, if you run a request for proposal process to ask for 
ideas, oftentimes the researchers respond in the way that they 
think might be practical, but they have very little experience in the 
field. So they don’t know a lot of those practical constraints that 
responders actually face. 

So there are a couple of things you can do there. First of all, you 
can have a person who acts kind of as a point of contact, and that 
individual is a practitioner who understands the needs and then 
can relate to the scientists that are trying — or engineers who are 
trying to respond. 

Secondly, I think one of the things that has shown to be quite 
effective is that once a proposal gets funded and it has met all the 
standards of peer review, you then assign a liaison who is a practi- 
tioner to the team to kind of keep that team focused on some of 
the constraints we face. 

Chairman GORDON. Who should be the person or the agency that 
makes that assignment? 

Mr. Kinner. I think that one of the issues is that the agencies 
haven’t. They have R&D programs, but they don’t make those as- 
signments, and I think that needs to become part of the process. 

Chairman GORDON. We tried to do that in the America COM- 
PETES Act where there is the National Science Foundation and 
the Department of Energy, to help them develop a business model 
to get them over that Valley of Death. So really it should come 
from whatever the funding agency would be and not a specific 
agency somewhere else just to do that. 

Dr. Kinner. That is correct. 

Dr. Haut. Mr. Chairman, if I can say, RPSEA, when we put out 
requests for proposals, we — particular for the deepwater tech- 
nologies, we demand that we have a company that is a champion 
for that effort, and so that company then becomes the chairman of 
a review panel to monitor the progress of that research, and so we 
have that technology transfer function from the beginning of the 
initial research. 

Chairman CORDON. Mr. Costner, you have been sitting on this 
for 15 years, so in your experience was there a problem going from 
the Federal Government, that basic research to you, or was it a 
problem of the industry accepting it, or you know, what lessons do 
we have to learn here? 

Mr. Costner. No. The — we had a successful transfer and that ac- 
tually came from the Idaho National Laboratory, so they said, go, 
man, go, and so I did. But the problems that we ran into was when 
we developed a successful machine that — in going to the govern- 
ment agencies, be it the Coast Guard or — there are so many ini- 
tials — I have a hard time, the Minerals, MS. 

Chairman Cordon. Yeah. 
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Dr. Kinner. MMS. 

Mr. Costner. Yes. 

Chairman Gordon. We have the same problem. 

Mr. Costner. All these agencies were very aware of this equip- 
ment, saw it work, and many times saw it work successfully. It was 
what I said in my testimony, there was a general apathy. As far 
as business industry is concerned, there is a lot of human nature, 
and that is if — you have to be realistic — when you are in industry, 
if you have your own private company, you have to be a very 
evolved person, which is sometimes you look past your profits and 
you say, we are going to do the right thing. Those people are — they 
are out there, but they are far and few between. 

In a public company when your mandate is profit and loss, a per- 
son who is running a public company looks at somebody like myself 
and all they can see is $500 million or $100 million or $10 million 
or $100,000 of capital investment to something that would be, in 
effect, a seatbelt, and I don’t want to minimize my equipment. If 
they are not mandated to take it, the common shareholder will say, 
where did that $500 million go? You put — you spent $1 billion? 
Really? Of our money on safety when we really don’t have that 
many oil spills? Because that is what we read. 

And so, you know, that person has to be a giant himself, and 
when I mean a giant, I mean a person that is willing to put their 
job on the line. It is, I guess it can be found in the political arena, 
the person who is not willing — who is willing to do the right thing 
and forego their next term. 

Chairman GORDON. Well, they buy fire insurance, they probably 
buy insurance, you know, on their other types of equipment. 

Mr. Costner. That is correct. 

Chairman GORDON. And so you might say that if you have — $75 
million is a lot of money, but if you have a $75 million cap, then 
you — that is the distance then for you trying to buy your type of 
insurance. 

Mr. Costner. It really is. 

Chairman GORDON. The cap came off, people knew that they 
were going to be fully responsible, then just like fire insurance and 
other types of insurance, this would be an insurance that maybe 
they would be more interested, not so much out of the good graces 
but just out of good business sense. 

Mr. Costner. I think there was a bar that I couldn’t get over, 
and I think there was a bar that industry, and I believe that — and 
government hid behind. And — but those days are, you know, that 
is what — that was awhile ago, and but as far as the transfer, no, 
I did not have a problem. My problem came into being when I ex- 
posed the product on a national and international level that it 
wasn’t mandated and it wasn’t legislated, and it was easy to just 
not go there. 

Chairman GORDON. Yeah. Well, I think it would be difficult to 
mandate your product, but we can mandate that you have to have 
full expense of mitigation, and when you do that, then they need 
to be out looking for products and ways to mitigate that damage, 
and you would get that additional insurance. 

Thank you, Mr. Chairman. 

Chairman Baird. Thank you very much. 



139 


Mr. Rohrabacher. 

Challenges eor Implementing New Technologies 

Mr. Rohrabacher. Thank you very much, Mr. Chairman. I 
apologize that I have missed some of the testimony here today. I 
had actually another meeting that I am running back and forth 
from with some — another foreign affairs committee at the same 
time as this committee. 

Mr. Costner, I understand that you have some technology that 
could — you believe that could be put to use in meeting the current 
challenge. 

Mr. Costner. That is right. 

Mr. Rohrabacher. And are you suggesting that there are regu- 
latory roadblocks that are preventing you from — this technology 
from being utilized? 

Mr. Costner. Well, I think that if you look at it carefully, I think 
it has somehow been intertwined between government agencies. 
When we wanted to originally test the machine, I said that we had 
volunteered the machine when oil spills would occur, those that we 
would see on television, not to the extent of the Valdez or what we 
are experiencing now, we would offer to take our machines out 
there, and we couldn’t get out onto the spots because the Coast 
Guard would regulate that we couldn’t get there. There was — I 
called it an ugly catch-22. 

You know, what we wanted — as a government agency they would 
like to know if it works. Well, let us go out and show you. We will 
show you the data. Well, we can’t get you officially out on the spill, 
and there was just this kind of ineptness that kind of really si- 
lenced the company. 

That is changing now. We have conducted 12 years later which 
two very successful tests with BP. BP is moving towards and 
placed an initial order towards these machines and have acknowl- 
edged that they do the job, but they are actually doing the job 
where they were not even originally intended, which is now closer 
to shore, groundwater, and things like that. 

Mr. Rohrabacher. So we could have, without spending any 
money on our part, and we are always looking for money here be- 
cause we spent a trillion and a half dollars more than we took in 
last year, but actually being a little bit more responsible in terms 
of regulatory 

Mr. Costner. Wow. 

Mr. Rohrabacher. Yeah. 

Mr. Costner. Really? 

Mr. Rohrabacher. Wait until your currency devalues then you 
will really go, wow, because that is what people 

Mr. Costner. I am at wow now. 

Mr. Rohrabacher. But if — what you are suggesting then is actu- 
ally without a great expenditure of money, more money from this 
committee and from doing our job, by simply perhaps making sure 
that we didn’t have regulatory and other type of roadblocks we 
could have been a lot further along and been able to meet this chal- 
lenge? 

Mr. Costner. That is correct. 
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Mr. Rohrabacher. Maybe you could let me know — you say the 
Coast Guard — was there — has any other agency or anything like 
that that 

Mr. Costner. You know, it is in the testimony. You know, I will 
say this. BP mentioned to me that they would support the oil serv- 
ice suppliers and require them — maybe that is the wrong word, but 
they would support the idea that these machines are on boats. Peo- 
ple are — somehow this wheel is coming around, and it is unfortu- 
nate that it is late, but, yeah, that is correct. 

Mr. Rohrabacher. Well, there is an intransigence in the private 
sector as well as the government sector. What I have personally 
learned is that some people in business basically know how to do 
their job based on what exists today, and they resist changing it 
because then they wouldn’t know how to do their job as well, and 
they are afraid of that. 

But on the government side, we just have basically people who 
don’t want to work sometimes, they don’t want to change anything 
because that is their job, and there is a similarity in the intran- 
sigence, but I think I find it — on the bureaucratic level maybe 
there is even a greater intransigence, because at least in the pri- 
vate sector we got guys like you who are using, and congratulations 
for using your notoriety to try to do good things 

Mr. Costner. Well, it was my money actually, and I found the 
initials. The NOAA, the MSRC, MMS, EPA, and the United States 
Coast Guard. You know, I think maybe when you talk about the 
energy transfer, there must be a relationship when you actually 
test or something where maybe you follow me in industry a little 
bit and the terms of if the government would have seen that num- 
ber one, the taxpayer paid for this at first, and then I took it out 
of the DOE. But if there was an agency that could have like, I 
guess like a parole officer, I know I am going to use wrong words 
here. I just know it. 

But the ideal thing would be to say, yes, this does work, and 
bring it back to a body like yourself and find a way for government 
to be a little more fiuid with this situation because these should 
have been on every ship transferring oil, they should be on every 
oil derrick, they should be at every port and every harbor, and that 
is — and they work incredibly efficiently. And, you know, sometimes 
we are pointing at the larger oil spills, and it is easy to minimize 
the spills that are occurring every day. 

Mr. Rohrabacher. Yeah. 

Mr. Costner. And those things can be handled immediately by 
anybody that is conducting commerce where oil is about to touch 
water. 

Mr. Rohrabacher. You are an orange — ^you come from Orange 
County? 

Mr. Costner. I was born in Compton, California. 

Mr. Rohrabacher. Right. Well, thank you very much. 

Dr. Kinner. Representative Rohrabacher, if I might just add 
something, I think there are a couple things you have to consider. 

One is that Mr. Costner pointed out that they didn’t want him 
to take the technology out during a spill. His technology may be 
excellent. I don’t know his technology, but there are issues of trying 
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new technologies during a spill where you have to basically be sure 
that you are not increasing the risk by using those technologies. 

So that is one reason why we try sometimes to be a little bit 
more careful about using new technologies during a spill but 

Mr. Rohrabacher. As long as there is ample reason to suggest 
that it might make it worse and I would have to say that I found 
a lot of intransigence and people with new ideas that there wasn’t 
any type of ample reason to justify that intransigence. 

Dr. Kinner. Absolutely, but I would point out, also, that the 
United States is the only country that does oil spill R&D that has 
no opportunity to actually have on-water controlled spills to test 
technology. They do it in Canada, they do it in Norway, and I be- 
lieve that you heard Ms. Buffington talk about MMS participating 
in a Norwegian spill. That is because there is no capability to do 
that in this country, and I think we need to open up that possibly, 
that we have small releases where we can have on-water testing 
outside of OHMSETT to test these in real world conditions instead 
of in a big test tank. 

Mr. Rohrabacher. Thank you very much, Mr. Chairman. 

Chairman Baird. Thank you, Mr. Rohrabacher. 

Ms. Woolsey. 

The Cosco Busan Spill and the Interagency 
Committee 

Ms. Woolsey. Thank you, Mr. Chairman, and thank you very 
much, panel. I was looking forward to you as the balance to our 
first panel. 

For those of you that may not know this, on November 7, 2007, 
the container ship, Cosco Busan, collided in the San Francisco Bay 
with the Bay Bridge, and 58,000 gallons of oil were spilled into the 
San Francisco Bay, and that is considered a minor spill. 

Well, it had huge impacts on my district north of the Golden 
Gate Bridge, and that was why I introduced H.R. 2693 with the 
Chairman, and thank you very much. Dr. Short, for mentioning 
that and giving us a shout out. 

But it was then that I realized the question was who is in 
charge. Who is in charge? And this bill for research and develop- 
ment would put some answers around that and some parameters. 

But this whole situation proves once again who is in charge, and 
panel one proves to me one time over who is in charge. The govern- 
ment panel convinced me more than ever that we have to have one 
agency in charge because certainly 14 agencies are not acceptable 
at all, and certainly a group of agencies that were sitting here in 
front of us who are not — it didn’t appear that they were outraged 
by the BP blowout and the response to it. It seemed to me that 
they were very willing to defend each other from agency to agency. 
And I just thought it was unacceptable. We have to have somebody 
in charge. 

Dr. IGnner, you suggest that we have an interagency committee, 
possibly NOAA and the Coast Guard, you know, and for me that 
would be the perfect way to go because I love them both, but I don’t 
think so. I think we have to have some agency in charge. Where 
does the buck stop in an interagency committee? I mean, we have 
got to a place where the buck stops. The buck stops where? 
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Dr. Kinner. Well, Representative Woolsey, I think that the rea- 
son I suggested that co-chair 

Ms. Woolsey. Uh-huh. 

Dr. Kinner. — is because there are two different issues as I see 
them for oil spill R&D going forward. One is the technology ques- 
tions, the mitigation devices, et cetera, and the other one is the 
more science-based questions, the fate, the behavior, the effects of 
the oil. While Coast Guard or MMS or whomever are great on the 
technology, they are not really able to answer some of those funda- 
mental research issues with respect to fate, behavior, effects, et 
cetera. And restoration certainly. So that is why I recommended 
the co-chair. 

What I also think is very important about my recommendation 
was this executive agent, and those might not be the right words. 
I am not a politician here, but I think 

Ms. Woolsey. Parole officer. 

Dr. Kinner. Parole officer. Yeah. But, anyway, I think that that 
is really the very important point about what I said, because I 
don’t think you can expect any of these Federal agencies with their 
multiple mandates to be bird-dogging what that committee has to 
do to oversee oil spill R&D, and that is where I think the rubber 
hits the road. 

Ms. Woolsey. Well, I agree with you totally, but I — because — 
but I believe there needs to be something over those two. Certainly 
we don’t need 14. It seems like you agree with me on that. 

More on Technology Transfer 

Mr. Costner, your level of involvement, thank you very much. 
You brought some good, you know, thank you for bringing this to 
the whole issue. 

But I am curious. In your exploration of bringing your technology 
to the Federal Government, were you involved in levels where if 
you were turned down, you could appeal, or were you right at the 
top from the beginning? 

Mr. Costner. Well, I sat with the — hosted meetings with the 
Coast Guard in New York, went to their facility, the Coast Guard 
facility. Representative Lois Capps, I demonstrated in Santa Bar- 
bara where I live and look at out seven oil derricks that sit, you 
know, out there at the Channel Islands, and those groups attended 
that meeting. I brought in one of those four-foot high swimming 
pools. 

Ms. Woolsey. Uh-huh. 

Mr. Costner. And I dumped in Alaskan crude oil into there and 
put a V-10, one of my machines, and drained in about — after hav- 
ing something like this for an hour, people talk, I said, well, let us 
go out in parking lot, and I dumped in two 50-gallon barrels of 
crude oil, and I said, there is your oil spill. Oh, my goodness. And 
I flipped the switch on my machine, and five minutes later the oil 
was out. It was so quick that it kind of was a little underwhelming 
because we talked and then people weren’t looking, so I said, do 
you want to do it again? So we dumped the oil back in, and again, 
it happened. 

So that is a reality. I kind of forget what your question was. 
What was it? 
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Ms. WooLSEY. Well, did you have an appeals process? 

Mr. Costner. Well, it is not called appeals. It is probably called 
squeal, you know. It is how loud can you be, and I don’t know if 
I am embarrassed about the amount of money that I spent, I don’t 
know if I am proud about it, but at a certain point I knew that I 
was exhausted. It was a moment where I couldn’t go forward. 
When I hear people talk about $100 billion in an agency, I am sit- 
ting over here, my skin is crawling. I would have liked some of 
that. 

But I didn’t need it because I am there, and what is interesting 
is during this talk that pipe is still leaking, and I think we have 
a unique moment. Am I up here hawking my product? I guess. I 
don’t know. Don’t take mine. Take somebody else’s, because I have 
been to all these oil response conventions around the country and 
around the world, and all I see are booms and the latest helicopter, 
but I have never seen one machine that deals with getting the oil 
out. 

Ms. WoOLSEY. Uh-huh. 

Mr. Costner. That is me, and so with the moratorium on there 
has to be a responsible action at this moment, which is can we ef- 
fectively take care of a spill that will occur? And that answer is 
yes, and so we have a long-term problem, a short-term problem, 
and we have an emergency right now where people aren’t going to 
be able to make their mortgages if they can’t go back to work. They 
can’t go back to work if it is not safe, and they can’t go back to 
work if there is not a reasonable application. 

That is what this represents, and I know you can’t endorse a 
product. I get that, but I am dying to see anybody that cleans up 
oil in any kind of response on the scale that I am talking about. 

Ms. WooLSEY. Okay. I know I am overtime. 

Mr. Chairman, I just want to say to both Mr. Chairmans and to 
our Ranking Member, that in our legislation we have to make cer- 
tain that people who already have good ideas, workable ideas don’t 
have to go back to scratch in order to 

Mr. Costner. Thank you. 

Ms. WoOLSEY. — compete. Thank you. 

Chairman Baird. Thanks, Ms. Woolsey, and I have just a few 
more questions I would like to ask. I don’t know if other colleagues 
will as well, but I would like to just ask just a couple follow-up 
points. 


Dispersants vs. Oil Collection 

A fundamental issue seems to me to be this issue of dispersant 
versus recollection and separation, and the science, the environ- 
mental impacts, and the economics of the two, it seems, you know, 
that it used to be this old adage, the solution to pollution is dilu- 
tion, but that doesn’t really solve it. I mean, if we are just making 
micro-particles that are consumed by microorganisms that then 
suck up oxygen and thereby possibly re-release the chemicals, I 
have been told by coral reef scientists that the dispersants are le- 
thal for a lot of corals. I mean, if you just dump the dispersant on 
the coral, you have done the coral in right there. 

So the received standard operating procedure seems to dump the 
dispersant on it as quickly as you can. My hunch is that is more 
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for PR purposes than science. My hunch is that that is so that it 
looks like there is less oil. I may he wrong on that, but that may 
be part of it. 

To what extent have we really evaluated the science, the econom- 
ics, the environmental impacts of dispersants versus collection? 
And whether it is Mr. Costner’s device or some other device, the 
dispersants make it very difficult for a recollection and separation 
mechanism to work, and they skew the economics in a bad direc- 
tion for that and maybe for the environment. So this is a core ques- 
tion. What do we know about this? 

Dr. Kinner. Mr. Chairman, as I mentioned a few weeks ago. Dr. 
Short was one of 50 scientists that we had at a meeting down at 
LSU. We were asked to convene that meeting, the Center was, by 
the Regional Response Teams in charge of the cleanup, and we 
were asked that very question. Going forward, if in that case the 
top kill didn’t work, what should be the extent of dispersant use 
in this spill? 

And what we tried to do was bring scientists from Federal agen- 
cies, from academia, from other countries, and practitioners to- 
gether to answer that question, and here is what we concluded, and 
the report is online. It was released last Friday. 

That in the best of all possible worlds you don’t want to have to 
make this decision, but as Dr. Short pointed out, this is a cata- 
strophic spill. So to this point that group of independent scientists 
felt that the use of dispersants for this spill was less environ- 
mentally harmful than allowing that oil to go into the wetlands 
and the near-shore environments because of the sensitivity of orga- 
nisms, et cetera. 

Was it desirable? No, but you have to make a decision, and me- 
chanical recovery, as Mr. Costner’s device is, is the best choice, but 
you can’t always use it because of the weather conditions. This is 
a nightmare scenario because we have prevailing winds that are 
onshore that create a lot of wind and waves that prevent mechan- 
ical recovery from working, that are driving the oil into the near- 
shore environments. 

The second thing that the scientists said is going forward what 
should be done continually is a risk assessment, a tradeoff evalua- 
tion to make sure whether or not that conclusion still holds going 
forward as the species in the water change, as the wind conditions 
change with the season. All of those things really change and po- 
tentially, as work like Dr. Joye’s shows, that the threshold con- 
centrations in the water column are going up above one part per 
million or ten parts per million for toxicity concerns. 

Chairman Baird. I appreciate that. I am going to give Dr. Joye 
and Dr. Short a chance to respond in a second, but a question that 
is running through my head here, though, is it seems like — let us 
oversimplify, but every gallon of un-recovered oil has some level of 
cost to the environment. Every gallon of added dispersant has some 
level of cost. To the extent that there is a penalty linked to those 
two variables, it affects the economics of how we deal with these 
things. It affects the economics of whether one initiates an initia- 
tive like Mr. Costner’s or some other entrepreneur. 
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We need to get that economics straight and we need to really 
start pricing those kinds of things because — and we can’t just say, 
well, in this catastrophe — I am looking long term. 

Dr. Kinner. Yes, sir. 

Chairman Baird. Okay? Yes, it is — we got to stop this thing, hut 
in the long term we have got to really make some serious question 
about where our economics and our investments are going to go, 
and we really need to evaluate the costs of the per gallon dispers- 
ant costs, not just in terms of what it costs to make the stuff, but 
what the environmental impacts are and economic impacts of those 
environmental impacts. 

Entrepreneurial Solutions 

It just seems we really ought to look at this, and then the other 
thing I want to just put out there and then I will open it up for 
response, is you are noticing. Dr. Kinner, that, well, we need to 
do — and I am mixing things up here, but I am going to just put 
it out, we need to — we are constrained for our ability to do small 
scale releases as a test bed. I see it a little differently. I see it if 
you have got a catastrophic event, unless you are doing something 
that has likely added affergenic harmful affects by the treatment, 
you ought to let the entrepreneurs get out there and do it. 

Now, we are not saying dump a bunch of chemicals or light the 
thing on fire, drop a nuke on it or something, but if somebody is 
saying, I have got a mechanical device that the worst thing that 
happens is we put the same oil and water back into the system 
that we started with, that seems to be a fairly low-risk enterprise. 
And so we ought to find ways of using these tragedies as natural 
experiments to unleash entrepreneurs on them, again, not with 
harmful substances, but I think we ought to really take advantage 
of this and this idea that we deny people access who might have 
devices that work when we have natural experiments, I would 
rather do that than dump 100,000, you know, gallons in and say, 
let us see if we can clean this up. We have already got the gallons. 
Let us go clean it up. 

Anyway, let me open this up. 

Dr. Kinner. Representative Baird, with all due respect, we 
would call that in the field a spill of opportunity. 

Chairman Baird. Yes. 

Dr. Kinner. And we do actually have plans for spill of oppor- 
tunity testing. In this particular spill we are so undermanned with 
personnel that to actually go out and do testing would be very, very 
difficult, sir, but I do think there is opportunity at certain spills of 
opportunity. 

Chairman Baird. I am told Ms. Biggert has a question. I am 
going to ask you to hold onto your answer in response to mine so 
that Ms. Biggert can ask her question. But then if you leave, I 
want to stay here and ask my question. All right. 

Sometimes in the absence of our colleagues from the other side, 
they freak out that we will pass legislation or something. 

Mrs. Biggert. Legislation will come up very quickly. 

Chairman Baird. In fact, I have written it here. 

Mrs. Biggert. She wants her bill. Thank you. 
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More on Technology Transfer 

Just as a follow up, Mr. Costner, you know, we deal a lot here 
with what we call the Valley of Death, and the Valley of Death is 
when there is an industry or a company that develops something, 
and they get to the demonstration process, and then they want — 
to get to the commercialization is very difficult, and coming to the 
Federal Government is one way to do that. 

That doesn’t — I don’t know if that really helps you, but Ms. 
Buffington in the first panel talked about OHMSETT and that is 
an acronym that means Oil and Hazardous Materials Simulated 
Environmental Test Tank. And I wasn’t sure whether you said you 
had been tested by that group or MMS or not. 

Mr. Costner. I have demonstrated the equipment numerous, nu- 
merous times successfully. It is — make no mistake, the equipment 
is working in other industries. I am separating highly-toxic chemi- 
cals in the cosmetic industry and the mining industry. 

Mrs. Biggert. I just wondered if you had been before that — gone 
to OHMSETT. 

Mr. Costner. Who are they? 

Mrs. Biggert. That — well, I can only 

Mr. Costner. I mean, I am sure — okay. Wait a second. Yes. They 
are with the Navy. 

Mrs. Biggert. Okay. All right. So 

Chairman Baird. If I may, Ms. Biggert, Mr. Costner, it is so re- 
freshing to have a panelist who does exactly what we do up here 
when we are asked tough questions. Our staff slips us things, and 
then we get to sound like we really know what we are doing. 

Mr. Costner. This is the first time you can actually copy and not 
get in trouble for it. 

Mrs. Biggert. He is giving away our secrets up here. 

Dr. Haut. Congresswoman, if I may, we have also tested Mr. 
Costner’s technology at Texas A&M, actually in their food labora- 
tory, and I think one of the key things here that we are looking 
at as Mr. Costner pointed out is the cost effectiveness of it as well. 

And as Chairman Baird has mentioned, what is the value of 
those ecosystem services? We have done a project up in — actually 
offshore Alaska to look at the value of ecosystem services. Eco- 
systems provide various benefits, whether it be fishing, climate 
change, prevention of hurricanes coming onshore, or whatever. But 
the key thing about the wetlands also is that is where our food 
source starts. At certain time periods of year as well where we can 
model this and come up with certain values of those ecosystem 
services. So we could actually then go in and do a comparison of 
what is that value versus the comparison of what does it cost to 
use Mr. Costner’s technology or other technologies. 

Mrs. Biggert. Well, Dr. Haut, would you think then that be- 
cause of this crisis that either BP or the Eederal Government 
should use this in a crisis like this? 

Dr. Haut. I think there are various things that may be tested. 
I am extremely interested. I know Mr. Costner has about a half a 
dozen of his systems offshore right now at ground zero, and I will 
be very interested to see what those results are in terms of the sep- 
aration of it. 
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Mrs. Biggert. Okay. Then, Dr. Short, following up, what agen- 
cies, Federal agencies are relying on technology that was not tested 
using the rigorous scientific standards that you talked about ear- 
lier, and does this — go ahead. Can you answer that question for 
me? 

Dr. Short. Well, the — as far as what agencies 

Mrs. Biggert. Uh-huh. 

Dr. Short. — who — I suppose it would he the Coast Guard and 
EPA. There is a lot of work that has been done on — to use 
dispersants as an example — on how well they work in a laboratory 
setting. There is very little that has been done on how they work 
in an actual field setting, and the scientific standards that are 
brought to power when it is is not something that gives one con- 
fidence. 

And part of the reason for that is, as Dr. Kinner pointed out, we 
can’t do field testing in the United States. If we could go field test- 
ing in the United States with, you know, small scale oil spills, it 
would help a lot. 

Mrs. Biggert. Okay. So do you think that this contradicts the 
Federal Government’s policy on scientific integrity then? 

Dr. Short. Well 

Mrs. Biggert. By using something like that when they haven’t 
been tested. 

Dr. Short. Tested adequately you mean? 

Mrs. Biggert. Uh-huh. 

Dr. Short. Yes, I do. 

Mrs. Biggert. Okay. Thank you very much. I yield back. 

Chairman Baird. Ms. Woolsey has a brief question, but I want 
to give the opportunity to follow up, and thank you, Ms. Biggert, 
follow up on the other issues that I approached. 

Dr. Short. Thank you. I have been squirming in my seat to do 
so. I want to, I hope, point out to the Subcommittee the — what the 
actual facts on the ground appear to be when the oil first hits the 
surface that was described to us at this meeting the first time I 
heard — that Dr. Kinner convened a couple of weeks ago. 

It was a very sobering description from NOAA, ORNR, and what 
they described was that after the pipeline ruptured and oil began 
to appear on the surface, it did so in a rising cone of dispersed oil 
that would show up anywhere within a circle of about 9,000 feet. 

Then they said the biggest skimmer we have can sweep 300 feet. 
Do the math. The mechanical ability to concentrate the oil so that 
you can use separation technologies effectively just wasn’t there. 

And so as Charlie Henry said, the first line of defense that we, 
as a matter of routine, would employ was mechanical recovery, was 
overwhelmed, and they had to go to dispersants. 

And so that kind of put the Agency in a very difficult position 
right away. 

Dr. JOYE. Can I comment on your question? 

Chairman Baird. Please. 

Dr. JoYE. I think one of the biggest issues that I have in think- 
ing about this crisis is that there are two major areas of impact. 
One is the coastal ecosystems, the wetlands, the fisheries, tourism. 
The other is the offshore oceanic impacts, and, I think — and this 
is just my perception and opinion — but it seems to me that the oce- 
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anic impacts, the open water offshore impacts have received little 
to no attention while the coastal impacts have — that is where the 
decisions have been made. They have been targeted for reducing 
the amount of the oil on the beaches, and the goal, to achieve that 
goal, what has been done is use of dispersants. 

And those dispersants may well be the last line of defense, but 
I am not convinced that this is the best thing we should be doing, 
because the entire water column is now — I mean, you have got — 
it is a huge body of water, and instead of having the oil con- 
centrated on the surface where you at least have a chance of recov- 
ering it and removing it, you have now basically diluted it and dis- 
pensed it into the entire body of water of the Gulf of Mexico, and 
how in the world are you ever going to clean that up? 

To me that is a serious consideration. 

Chairman Baird. Dr. Short. 

Dr. Short. If I may just add to that, you know, we weren’t, any 
of us, real comfortable with that decision. It was — we recognize it 
was sort of like, well, you are going to lose a big toe or are you 
going to lose a thumb? Which one? 

And on the basis of the information we had before us, which in- 
cluded monitoring results that was conducted by EPA, what we 
knew about hydrocarbon degradation rates in the Gulf, and about 
how oil might affect the coastal ecosystems should it get there. It 
seemed, on balance, that the wisest course was to apply 
dispersants, provided that we continue to monitor what goes on 
subsurface as a result of that application to make sure that we are 
not getting into a situation where we actually made a mistake and 
the impacts are actually greater. 

Chairman Baird. But, my concern is, you said do the math. The 
math changes if you — based on your assumptions. 

Dr. Short. Uh-huh. 

Chairman Baird. And so if we get away from the dispersant ap- 
proach or we fully cost the dispersant approach versus a recollec- 
tion approach, then maybe the financial incentive, then maybe 
when people do the math, especially, I think, Mr. Gordon may 
have — I don’t know if he meant to allude to it, but, you know, lift 
the cap, increase the tax, change the economics of the dispersant, 
and then maybe the economics go towards, how do we reduce the 
scale of the cone to begin with? Can we lower things to concentrate 
the plume as it rises versus just let it go out? And certainly the 
dispersants expand that plume immeasurably. 

Then maybe the economics go to how do we concentrate the 
plume as it rises to the surface, and then the other math is X 
amount of volume divided by X or Y amount of cleaners, how many 
of these vessels do we need. 

Dr. Short. Uh-huh. 

Chairman Baird. And so instead of saying we are going to do the 
cheap, short-term fix, we say we are going to concentrate it, and 
we are going to figure out how many of these vessels we need, and 
then with the cap eliminated and the real costs on the amount of 
dispersants or un-recovered oil. Then that economics comes in, and 
the oil companies are going to start saying, by golly, we are having 
to pay a heck of a lot of money for every gallon not recovered. Then 
we do the math in a different way, and then, again, whether it is 
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Mr. Costner’s device or something else, we are actually trying to 
absorb this stuff, recover this stuff, and it changes. 

And my fear is it is not just about this spill. If we are going to 
continue to drill anywhere, we need to change the economics of the 
recovery process, and we need — this business of “we will make this 
right.” No, you will not. We will disperse this problem in space and 
in time so that you can feel that it is right, but that slogan is bolo- 
gna. It is bologna. We will recapture this, we will remove it from 
the environment. That is getting close to making it right. 

I just don’t think dispersants are making anything right in my 
mind. 

Chairman Gordon. Just a moment. We are going to be having 
votes soon, so we need to start concluding. 

Chairman Baird. Yes. We will wrap this up shortly. 

Chairman Gordon. This is not a hearing about who is at fault. 
This is not a hearing about, unfortunately, what do we do now. 
This really is a hearing about from what we have learned of the 
problems here what is the type of research, what is the technology 
that we need to have when this will unfortunately occur again, 
whether it is small or large or whatever. 

So I would like to quickly, again, for our purposes to get your 
thoughts on where we need to concentrate our research for future 
technologies? Or — and whether or not Mr. Costner’s — I would as- 
sume it does work well, but, you know, does it need to be expanded 
so it has a larger field or by catching the oil earlier? Where do we 
need to spend our time and money, the Federal Government, right 
now? 

Dr. Haut. Congressman Gordon, there are four approaches to 
clean-up. We have touched upon mechanical, chemical, and biologi- 
cal. There is also the thermal part that we haven’t touched upon 
today, and that is the prescribed burns. There is a whole series of 
research that also needs to be done concerning what is happening 
during these prescribed burns, what is happening with the light 
ends of the crude oil that is coming up? The B-Techs, the benzene, 
thalene, ethylene, xylene that is also contained there. What can we 
do to model that, to fully understand the health effects into the fu- 
ture of that? 

Chairman Gordon. Okay. Well, let me suggest this. Rather than 
you having — it won’t be coming off the cuff because I know you 
have all thought about this — if you would submit to the committee 
your recommendations on what are the areas for future research 
where we could develop the technologies to deal with the kind of 
problems that we are seeing here presently. 

I yield back. Thank you. 

Chairman Baird. That is a very good suggestion, Mr. Chairman. 

Ms. Woolsey, did you want a brief comment or question before we 
close? 

Ms. Woolsey. Well, the Chairman closed it up, but I want to add 
one thing. With this, if we have an interagency committee, I would 
suggest we add EPA to it and have — not have 14 but have three. 
And then we still need to have a leader — a lead agency, that is, on 
top of this. 
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Mr. Costner, I would like to point out that James Cameron was 
brought into the room. You should have been there, too, to talk 
about technology so. 

Mr. Costner. My wife was having a baby. 

Ms. WOOLSEY. Oh. All right. As long as you were invited. Okay. 
That is all for me. 

Chairman Baird. Congratulations on the baby. 

With that and the gratitude of this committee, again, following 
up on the Chairman’s comments, if you have additional material 
you feel is important to add that we haven’t been able to cover, we 
would certainly welcome that, and we will take it seriously as we 
look forward to trying to move forward in some sort of response, 
not only to this bill but to broad direction in the future. 

As is traditional and required, the record will remain open for 
two weeks for additional statements from members and for an- 
swers to any follow-up questions the committee may ask of the wit- 
nesses, and with that the witnesses are excused. The hearing is 
now adjourned with our gratitude. Thank you. 

[Whereupon, at 1:23 p.m., the Subcommittee was adjourned.] 
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Answers to Post-Hearing Questions 

Responses by Mr. Douglas Helton, Incident Operations Coordinator, Office of Re- 
sponse and Restoration, National Ocean Service, National Oceanic and Atmos- 
pheric Administration (NOAA) 


Questions submitted by Chairman Brian Baird 

Ql. To quote Secretary Chu in a June 8th BP Deepwater Horizon press release, 
“Transparency is not only in the public interest, it is part of the scientific process 
... We want to make sure that independent scientist, engineers and other ex- 
perts have every opportunity to review this information and make their own con- 
clusions.” Scientific freedom, access to data, and transparency are key to inform- 
ing decisions that benefit society. How are the Federal team and external experts 
working today to increase access to data and to deliver findings in a transparent 
manner? 

Al. We believe transparency is important and NOAA is working to share its data 
with the public. We recognize the public’s interest in the Federal Government’s re- 
sponse to this crisis, and we are committed to providing verified data and informa- 
tion with clarity and transparency. To that end, NOAA has launched a Federal 
website — http:! / www.geoplatform.gov I gulfresponse — a central online location for de- 
tailed near real-time information about the response effort, as well as data collection 
associated with the Natural Resource Damage Assessment. 

Q2. There has been unprecedented response to the Deepwater Horizon Spill, but it 
is worrisome that we seem to have few metrics to actually measure how effective 
our response is. 

a. For example, how do we know if adding 5,000 gallons of dispersant per day 
is enough, or if 50,000 gallons are needed? How do we know what quantity 
is appropriate? 

b. What resources or research are needed to establish such metric? 

A2. As the Federal On-Scene Coordinator (FOSC) for this spill response, the U.S. 
Coast Guard is responsible for approving the use of the ^ecific dispersant used 
from the National Oil and Hazardous Substances Pollution Contingency Plan, more 
commonly called the National Contingency Plan (NCP), Product Schedule. Because 
of the unprecedented nature of the dispersant operations, the monitoring and con- 
straints on application volumes and methodologies were closely managed. In par- 
ticular, the Environmental Protection Agency (EPA) specified effectiveness and im- 
pact monitoring plans, application parameters, and action thresholds. Any changes 
to specific BP Deepwater Horizon oil spill dispersant plans required the concurrence 
of EPA and other Regional Response Team decision agencies, including NOAA, 
under the NCP. 

For all dispersant operations, the FOSC must activate the Special Monitoring of 
Applied Response Technologies (SMART) Monitoring Program monitoring team to 
monitor the effectiveness of the dispersant. SMART relies on small, highly mobile 
teams that collect real-time data using portable, rugged, and easy-to-use instru- 
ments during dispersant application and in situ burning operations. Data collected 
by the SMART program are channeled to the Unified Command to help address crit- 
ical questions, such as whether the current volume of dispersants being applied is 
appropriate. NOAA advises the FOSC on when and where dispersants should be 
used to help determine the most effective and appropriate use of dispersants. The 
authorization given to BP to use the dispersant on oil present on the surface of the 
water included specific conditions to ensure the protection of the environment and 
the health of residents in affected areas. 

The BP Deepwater Horizon oil spill has underscored the need for prioritizing re- 
search efforts on the environmental impacts of dispersant use, three-dimensional 
trajectory modeling including effects of dispersant use at the surface and at depth, 
fate and transport of oil at deep depths, medium and long term forecasting of oil 
fates, techniques for communicating risk to the public, long-term impacts of oil on 
shorelines, and improved spill clean-up and restoration methods to expedite ecologi- 
cal recovery. 

Q3. What types of research need to be targeted, ecological as well as technology tools, 
for a more effective response to future spills? 

A3. Existing research has resulted in advancing some response technologies; how- 
ever, more can be done to strengthen our Nation’s response capabilities, especially 
in deep water and Arctic environments. The BP Deepwater Horizon oil spill has un- 
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derscored the need for prioritizing research on the environmental impacts of dispers- 
ant use, three-dimensional modeling, fate and transport of oil at deep depths, 
medium- and long-term forecasting of oil fates, techniques for communicating risk 
to the public, and long-term impacts of oil on shorelines, and improved clean-up and 
restoration methods. A better understanding of how oil behaves at depth and dis- 
perses within the water column is needed to improve our predictions of how much 
oil will come to the surface, how much will stay at depth, and where small droplets 
that remain at depth will go. 

Q4. What types of research infrastructure or funding mechanisms would help us 
truly advance the fields of oil spill prevention and cleanup? Specifically, what 
research do we need to invest in to significantly increase oil recovery rates? Is 
it physically possible to have greater recovery rates? 

A4. Although NOAA is not the lead for developing technologies to advance the fields 
of oil spill prevention and cleanup, NOAA supports investment in research that 
would increase recovery rates. Most marine spills have recovery rates of 10 to 20 
percent or less.'^ Recovery rates depend on the type of oil, size of spill, type of shore- 
line, weather conditions, and speed of response. As a natural resource trustee that 
works with co-trustees to assess and restore natural resources injured by an oil 
spill, the most effective performance metric is not always the oil recovery rate, but 
rather metrics that seek to reduce environmental harm and expedite recovery. 

Currently, there exists a research infrastructure that is articulated in Section 
7001 of the Oil Pollution Act of 1990 (33 USC 2761). The Oil Pollution Control Act 
established an Interagency Coordinating Committee on Oil Pollution Research 
(ICCOPR), chaired by the U.S. Coast Guard, to coordinate a comprehensive program 
of oil pollution research and development among 13 Federal agencies in cooperation 
and coordination with industry, academia, research institutions, state governments, 
and other nations. NOAA is a participant in the ICCOPR. 

Q5. What additional challenges would NOAA face is the Deepwater Horizon spill 
had occurred in the Arctic? 

A5. In general, there are many challenges to operating in the Arctic, including ac- 
cessibility, remoteness of operations, communications, distance from support infra- 
structure for additional supplies and aid (beyond the resources and personnel that 
an operator is required to have on-site to respond to a “worst case” discharge), and 
unpredictable weather (including the severe nature of ice cover, winds, waves and 
other environmental conditions). The presence of ice in Beaufort Sea, Chukchi Sea, 
Bering Sea, and northern Bristol Bay from mid-September to late May effectively 
reduces the field season to only three months. Even in summer, ice and weather 
conditions can make day-to-day operations uncertain. The sparse or outdated nature 
of existing charts, the lack of accurate latitude, longitude, and elevation coordinates, 
and the lack of physical infrastructure (e.g. access, piers, utilities, roads, and other 
transportation) pose additional challenges and risks for those conducting work in 
this region. Consequently, operational costs are significantly higher than in the con- 
tiguous U.S. because of such factors as the need to compensate for infrastructure 
limitations, increased fuel and supply requirements, increased technological de- 
mands due to environmental conditions, and the costs of lost operational days due 
to weather. 

With regard to oil spill response, injury assessment, and restoration, unlike the 
location of the BP Deepwater Horizon oil spill, the Arctic presents logistical support 
challenges (as noted above) for salvage and emergency response. The presence of ice 
during a potential oil spill in the Arctic presents additional layers of complexity that 
could severely limit responders’ ability to conduct effective response operations, as 
compared to the open water conditions of the BP Deepwater Horizon oil spill. It is 
unclear how well the spill response equipment currently being deployed in the Gulf 
of Mexico would perform under the harsh environmental conditions in the Arctic. 
In addition, we understand much less about the natural resources in the Arctic than 
the Gulf of Mexico. Specifically, we lack baseline information and specific knowledge 
regarding the risks oil spills present to Arctic resources, or the best practices to re- 
store Arctic resources. 

Q6. There is a vast resource of knowledge and experience amongst spill response pro- 
fessional across the globe. And the International Spill Control Organization was 
incorporated in London in 1984 as a non-profit organization dedicated to im- 
proving worldwide preparedness for oil and chemical spill response 


lEtkin, D.S. Worldwide Analysis of Marine Oil Spill Cleanup Cost Factors. Proceedings of the 
Arctic and Marine Oilspill Program Technical Seminar, June 2000 
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a. How are we utilizing technologies from the international community into our 
Federal oil spill response and how could this be improved upon? 

b. What specific measures is the United States taking to keeping abreast of new 
technologies or advance technologies? 

A6. The United States is a leader in oil spill prevention, control, mitigation, restora- 
tion, and recovery, however, we continue to learn much from the experience of na- 
tions around the world. The Unified Command has accepted offers of international 
assistance to the BP Deepwater Horizon oil spill from more than 20 countries and 
international organizations. Offers include standard response supplies such as con- 
tainment boom and sorbents as well as advanced technologies such as high speed/ 
high volume skimmers. NOAA is currently employing facets of deep water oil spill 
models that were developed in part from the findings of the MMS Deep Spill Joint 
Industry Research Project done in 1999-2000 with international participation. 

NOAA is able to keep abreast of new response technologies and best practices 
through academic partnerships and by actively participating in and benefiting from 
the work of the International Maritime Organization (IMO) Protocol on Prepared- 
ness, Response and Cooperation to Pollution Incidents by Hazardous and Noxious 
Substances (OPRC-HNS) Working Group. This includes a large conference held this 
past spring in Australia that included lessons learned from their recent deepwater 
drilling accident, the Montara Platform Spill. That conference, Spillcon 2010, was 
held in Melbourne. Australia from 12-16 April 2010, approximately 10 days before 
the BP Deepwater Horizon oil spill. NOAA has supported many international re- 
search efforts in the past, particularly in regards to oil behavior in the arctic cli- 
mate. 


Questions submitted by Representative Bob Inglis 

Ql. Some have suggested that we transition our regulatory system from the current 
prescriptive-based framework to a “performance-based framework,” noting that 
this is a trend among safety regulators worldwide, particularly in Norway. The 
argument is that the prescriptive-based regulatory approach tends to create a 
passive attitude among companies, which aim to pass regulatory inspections in- 
stead of focusing on system performance. 

a. What is your reaction to this general approach? 

b. Could it potentially improve drilling safety without adding excessive regu- 
latory costs and other burdens on producers? 

c. Is the Federal Government considering such an approach? 

Al. NOAA defers to the Department of the Interior for response to this question, 
which is outside NOAA’s area of expertise. NOAA is not a regulatory agency for oil 
and gas exploration and production. NOAA’s role in the BP Deepwater Horizon oil 
spill is to provide technical and scientific support to the National Incident Com- 
mander, to conduct a natural resource damage assessment pursuant to the Oil Pol- 
lution Act of 1990 with co-trustees to assess and restore natural resources injured 
by the oil spill, represent the Department of Commerce in spill response decision- 
making activities through the National Response Team. 

Q2. At last year’s hearing, Mr. Edinger of the California Fish and Game listed in 
his testimony four technology areas that required improvements: reduced visi- 
bility or nighttime oil detection capabilities, containment in high velocity cur- 
rents, greater use of chemical dispersants, and ship simulators for ship pilots 
to improve maritime navigational safety. 

a. Given these suggestions, what, if any, progress has been made in the past year 
improving these technology areas? 

A2. The four areas of technology development identified by Mr. Edinger last year 
are still relevant today. NOAA defers to the U.S. Coast Guard (USCG) regarding 
information on the advancements of these technologies over the past year. It is our 
understanding that the USCG has done some additional work on fast water boom- 
ing strategies, and there are some promising remote sensing applications, but there 
is still much that could be done to advance these efforts. 

Q3. What new technologies have been identified as having the potential for impact 
on oil spill cleanup methods and what is the current status of these technologies, 
both from a research and development standpoint and for current implementa- 
tion in the BP spill? 
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A3. This question is outside NOAA’s area of expertise as NOAA’s role in the BP 
Deepwater Horizon oil spill is to provide scientific support to the Unified Command 
and National Incident Commander, to conduct a natural resource damage assess- 
ment pursuant to the Oil Pollution Act with co-trustees to assess and restore nat- 
ural resources injured by the oil spill, and represent the Department of Commerce 
in spill response decision-making activities through the National Response Team. 

Q4. In your testimony, you list ten areas of research that are needed to improve spill 
response effectiveness. How many of these research areas were being actively 
pursued before the current incident in the Gulf? Will you please provide the 
Committee with a list of the research activities and funding outlays NOAA has 
engaged in for the time since last June and up until this April? 

A4. The Oil Pollution Act grants NOAA the authority to carry out research and de- 
velopment. Past research focused on spill preparedness, response, assessment, and 
implementation of optimum oil recovery strategies. For example, past efforts facili- 
tated the development of the Environmental Response Management Application 
(ERMA). ERMA has been adapted for use in the BP Deepwater Horizon oil spill and 
was launched by NOAA to provide data and information with clarity and trans- 
parency. This Federal website serves as a central online location for detailed near 
real-time information about the response as well as data collection associated with 
the Natural Resource Damage Assessment (http: II www.geoplatform.gov ! 
gulfresponse I). 

As the BP Deepwater Horizon oil spill is demonstrating, there is a need to under- 
stand how oil behaves and disperses within the water column when released at deep 
depths. The enhancement of three-dimensional models will improve our ability to 
predict the movement of oil at depth and allow us to direct precious resources to 
validate the model’s trajectory. In FY 2010, Congress appropriated $20.1 million for 
the Office of Response and Restoration base, which included $1.4 million to build 
and maintain state-of-the-art three-dimensional models to predict contaminant 
movement in the environment 24 hours a day, 7 days a week. Specifically, $525,000 
of the enacted funds are being used to support improved oil spill modeling through 
the development of an improved three-dimensional oil spill modeling capability and 
support for improvements to other innovative tools. NOAA is also working to imple- 
ment FY 2010 funds to enhance three-dimensional models. 

Q5. Last year when you testified in front of this Committee, you stated that, “Most 
of the models that we have focus on the surface layer, how the oil will move. 
We have less rigorous models predicting how the oil will move once it is dis- 
solved into the water column? 

a. In this admitted research gap, what advancements had been made from the 
time of your testimony up until the explosion on the Deepwater Horizon on 
April 20th of this year? 

b. You talked about surface models, and models predicting what will happen 
once oil is dissolved in the water column. Up until two months ago, had there 
been any research on models for predicting the movement of oil from the sea 
floor to the surface? Do the models include the use of dispersants on the sur- 
face and sea floor? 

A5. NOAA’s surface trajectory models predict where the oil on the surface is going 
based upon wind, currents, and other processes, and visual overflights validate 
where it is now. As the BP Deepwater Horizon oil spill is demonstrating, there is 
a need to understand how oil behaves and disperses within the water column when 
released at deep depths. The emerging advancement in modeling three-dimension- 
ally can greatly enhance response operations and mitigation efficacy. In FY 2010, 
Congress appropriated $525,000 to NOAA’s Office of Response and Restoration to 
support improved oil spill modeling through the development of an improved three- 
dimensional oil spill modeling capability and support for improvements to other in- 
novative tools. As this is the first year for appropriations, implementation is under- 
way and therefore we have not made specific advancements since I testified before 
the Committee last year. 

In regards to models that can predict the movement of oil from the sea floor to 
the surface, there has been work on the Comprehensive Deepwater Oil and Gas 
Blowout Model (CDOG), developed by Clarkson University researchers. This model 
simulates the behavior of oil and gas accidentally released from deepwater and 
helps predict whether gases will come to the surface, where the oil and gas will sur- 
face, and in what concentrations. In deepwater, the ultra-high pressure and cold 
temperature causes phase changes (changes from gas to liquid to solid states) in the 
released oil. These physical changes, combined with deepwater currents in some re- 
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gions, present extraordinary challenges for modeling jets/plumes from deepwater oil 
and gas blowouts. The CDOG model is three-dimensional and incorporates the 
phase changes of the released material, associated changes in thermodynamics, and 
the resulting impact on the hydrodynamics of the jet/plume. The CDOG model was 
integrated into the NOAA’s trajectory model, the General NOAA Operational Mod- 
eling Environment, or GNOME, through a partnership with the Coastal Response 
Research Center at the University of New Hampshire. NOAA is using the GNOME 
model to support the response to the BP Deepwater Horizon oil spill by predicting 
when oil leaked at depth will reach the surface and, once surfaced, where and how 
fast the oil may travel from there. The currently available models do not take into 
account the use of dispersants. 

Q6. In NOAA’s role as the conduit of scientific information to the Federal On-Scene 
Coordinator, did NOAA inform the Coast Guard of the results ofEPA’s scientific 
testing of dispersants, or did EPA provide this information directly to the Coast 
Guardi How do the roles mandated by the Oil Pollution Act of 1990 help with 
the organization of the National Response Team? 

A6. EPA provided the results of its toxicity testing of dispersants directly to the 
Federal Unified Command, which is led by the U.S. Coast Guard. 

Given NOAA’s role in the BP Deepwater Horizon oil spill is to provide technical 
and scientific support to the National Incident Commander, we did review the re- 
sults of the EPA dispersant studies and continue to actively consult with the Na- 
tional Incident Commander to determine operational efficiency and effectiveness of 
dispersant use, both at the surface and sub-surface. 

OPA, in Title IV, Subtitle B — Removal, calls for the development of the National 
Oil and Hazardous Substances Pollution Contingency Plan, more commonly called 
the NCP. The NCP is the Federal Government’s blueprint for responding to both 
oil spills and hazardous substance releases. The NCP also sets out the structure and 
functions of the National Response Team (NRT), which is co-chaired by U.S. Coast 
Guard (USCG) and Environmental Protection Agency (EPA). The NRT’s purposes 
are to develop a national response capability, promote overall coordination among 
the hierarchy of responders and contingency plans, and to provide the organiza- 
tional structure and procedures for preparing for and responding to discharges of 
oil and releases of hazardous substances, pollutants, and contaminants. The NRT 
consists of representatives from: USCG; EPA; Federal Emergency Management Ad- 
ministration; Department of Defense; Department of Energy; U.S. Department of 
Agriculture; Department of Commerce, through NOAA; Health and Human Serv- 
ices; Department of Interior; Department of Justice; Department of Labor; Depart- 
ment of Transportation; Department of State; Nuclear Regulatory Agency; and Gen- 
eral Services Administration. Each of these agencies has expertise to lend to the co- 
ordinated response to a spill, in addition to other responsibilities, such as natural 
resource damage assessment and restoration by the natural resource trustees. 

For a coastal oil spill, the USCG is the FOSC and has the primary responsibility 
for managing response and clean-up activities in the coastal zone. During an oil 
spill, NOAA’s Scientific Support Coordinators deliver technical and scientific sup- 
port to the USCG. NOAA’s Scientific Support Coordinators are located around the 
country in USCG Districts, ready to respond around the clock to any emergencies 
involving the release of oil or hazardous substances into the environment. 

Q7. As NOAA’s role in developing the damage assessment, you state in your testi- 
mony that NOAA has been collecting data that will be used to determine what 
natural resources have been compromised. Further, you state that several tech- 
nical working groups are gathering existing scientific information and devel- 
oping a baseline. 

a. Given NOAA’s mission in protection and restoration, why doesn’t NOAA al- 
ready keep baseline data on natural resource values for all U.S. coasts on 
hand? 

b. Is such a collection even feasible? Would updates be necessary? How often 
would these baselines be updated? 

A7. The collection of such information at a national scale would be tremendously 
challenging and resource intensive. NOAA’s responsibilities in the coastal and ocean 
environment are articulated through a number of laws. NOAA does not have a spe- 
cific mandate to collect baseline data on natural resources for all U.S. coasts. 

However, NOAA has directly conducted or sponsored numerous systematic, long- 
term monitoring studies thoroughly analyzing the toxic effects of contaminants, such 
as spilled petroleum, on endemic coastal and marine species in the Gulf of Mexico. 
For example, since 1986, the NOAA Mussel Watch program has managed the long- 
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est running estuarine and coastal pollutant monitoring effort conducted in the 
United States, including more than 100 sites from Texas to South Florida. At each 
site, more than 140 chemical contaminants, chosen through consultation with ex- 
perts and scientists from academia and government, are measured and have served 
as a baseline for hundreds of scientific journal articles and technical reports since 
the program’s inception. In response to the BP Deepwater Horizon oil spill, three 
teams of NOAA scientists and partners were mobilized to the Gulf to collect oyster, 
sediment, and water samples in advance of oiling in coastal Louisiana, Mississippi, 
Alabama, and Florida; thus, providing valuable pre-spill contaminant data and con- 
tinuing the unbroken quarter-century record of the status and trends of chemical 
contaminants in the Gulf of Mexico. 

Given the spatial extent of this spill and the biological diversity of the Gulf of 
Mexico, NOAA is working closely with other Federal agencies, including the Depart- 
ment of the Interior as a natural resource co-trustee, as well as all five Gulf Coast 
states and academic partners to gather existing historical base-line information and 
pre- and post-spill data for the Natural Resource Damage Assessment. 
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Answers to Post-Hearing Questions 

Responses by Captain Anthony Lloyd, Chief, Office of Incident Management and Pre- 
paredness, United States Coast Guard 

Questions submitted by Chairman Brian Baird 

Ql. To quote Secretary Chu in a June 8th BP Deepwater Horizon press release, 
“Transparency is not only in the public interest, it is part of the scientific process 
... We want to make sure that independent scientists, engineers and other ex- 
perts have every opportunity to review this information and make their own con- 
clusions.” Scientific freedom, access to data, and transparency are key to in- 
formed decisions that benefit society. How are the Federal team and external ex- 
perts working today to increase access to data and to deliver findings in a trans- 
parent manner'^ 

Al. The Unified Area Command and National Incident Commander (NIC) are em- 
ploying various means to inform and solicit ideas from the public, and to leverage 
the domestic and international community of scientists, engineers, academia and ex- 

The Flow Rate Technical Group (FRTG), led hy the Director of the U.S. Geological 
Survey (USGS), is comprised of Federal scientists, independent experts, and rep- 
resentatives from universities around the country. The Group’s activities generally 
follow USGS procedures for data quality and transparency. Data is made publicly 
available through publication and dissemination of the FRTG science products, and 
much of the original data is posted on a DOE-hosted web site http:ll 
www.energy.govlopenloilspilldata.htm. All FRTG science products undergo inde- 
pendent peer-review before release. As mandated by Federal law and policy, data 
that is proprietary or business sensitive is not available to the public. USGS is also 
involved in many other science activities related to the Deepwater Horizon oil spill. 
Policies for planning and conducting data collection and research to ensure that sci- 
entific goals are achievable, in addition to scientific ethics and peer review, are out- 
lined in the Survey Manual http: 1 1 www.usgs.gov I publishing lpolicies.html. 

Additionally, in an effort to ensure the best available methods are used in the on- 
going response to the Deepwater Horizon oil spill, the NIC established the Inter- 
agency Alternative Technology Assessment Program (lATAP) working group to col- 
lect and review oil spill response solutions from scientists and vendors. The Coast 
Guard’s Research and Development Center (RDC), in collaboration with interagency 
partners, to include the Environmental Protection Agency, National Oceanic and At- 
mospheric Administration, and Department of Interior, issued a Broad Agency An- 
nouncement on www.FedBizOpps.gov calling for the submission of white papers that 
cover the following topics: oil sensing improvements to response and detection; oil 
wellhead control and submerged oil response; traditional oil spill response tech- 
nologies; alternative oil spill response technologies; and oil spill damage assessment 
and restoration. The lATAP and the RDC screen submissions based on technical 
feasibility, potential effectiveness and deployment capability. 

There is also an abundance of information posted at the following websites: 
http: II www.deepwaterhorizonresponse.com RestoreTheGulf.gov. 

Q2. What types of research need to be targeted, ecological as well as technology tools, 
for a more effective response to future spills? 

A2. Prior to the Deepwater Horizon spill, the Coast Guard’s spill-related research 
plan included the following focus areas: 

• High Latitude (Arctic Region) Spill Response; 

• Submerged Oil Response; 

• Existing Wrecks Response; and 

• Spill Response Analysis and Tools. 

Subsequent to the current spill, the Coast Guard adjusted this research plan to 
include a category titled “Deep Water Oil Spill Response.” This category will include 
items such as: 

• Improved methods for removing and handling emulsified oil; 

• Use of biodegradable materials to bind oils and reduce exposure to birds and 
other shoreline flora and fauna; 

• Improve the efficiency of removing and treating oil from sandy beaches while 
minimizing sand removal; 
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• Improve the mass handling/disposal of oiled debris/sand; 

• Advance the capability and efficiency of skimmers and booms in the open sea 
environment including handling of recovered oil; 

• Detection and extraction of subsurface oil in the water column and; 

• The use and effectiveness of dispersants on subsurface oil. 

The Coast Guard will continue to apply the lessons learned from the current spill 
to make any further adjustments to this plan. 

Q3. What types of research infrastructure or funding mechanisms are needed'? 

A3. The Coast Guard believes that it has the appropriate and sufficient infrastruc- 
ture and funding mechanisms to address this research plan. 

Q4. What additional challenges would we face if the Deepwater Horizon spill had 
occurred in the Arctic? 

A4. We would expect to face substantial response challenges for a Deepwater Hori- 
zon-type of spill in the Arctic. For example, even if the same number of assets and 
infrastructure were applied to an Arctic spill as have been used in the Gulf of Mex- 
ico, it is likely that much larger quantities of spilled oil would end up in the sedi- 
ments and on the shoreline where it would reside in the environment for much 
longer periods of time than in the Gulf Due to the colder conditions and shorter 
days, natural weathering processes for oil would be greatly reduced. These same 
conditions would also impact the operational effectiveness of response equipment 
and personnel. Most of the existing booms and skimmers have been constructed for 
operation in temperate environments rather than the extremes of the Arctic. Sea 
states in Arctic waters typically exceed the known operational limits of existing 
skimmers and booms so that on-water recovery and in situ burning would be much 
less effective if it could be employed at all. Chemical dispersion is much more effec- 
tive in temperate waters than in arctic waters and oil trapped in ice can’t be 
skimmed. Biological activity is reduced in colder climates and therefore would not 
support extensive biodegradation of spilled oil as a possible mitigation mechanism. 
Finally, the Arctic region has sparse infrastructure to support the buildup of re- 
sources needed for a response. Not only are resources scarce, but so too are facilities 
where those resources can be marshaled and organized for deployment and launch- 
ing. 

Q5. There is a vast resource of knowledge and experience amongst spill response pro- 
fessionals across the globe. And the International Spill Control Organization 
was incorporated in London in 1984 as a non-profit organization dedicated to 
improving worldwide preparedness for oil and chemical spill response. 

How are we utilizing technologies from the international community into our 
Federal oil spill response, and how could this be improved upon? 

What specific measures is the United States taking to keeping abreast of new 
technologies or advice technologies? 

A5. The U.S. oil spill response community continually shares information, best 
practices, and lessons learned with their international counterparts. This interaction 
occurs when both groups mutually support each other in incidents, during training, 
or when they attend the Triennial International Oil Spill Conferences (Spillcon in 
Australia 2007, International Oil Spill Conference in North America 2008, and 
Interspill 2009 in Europe). One of three conferences is held annually on a rotating 
basis. 

In an effort to ensure that the best available methods are used in the administra- 
tion’s ongoing response to the Deepwater Horizon oil spill, the National Incident 
Commander (NIC) directed the establishment of the Interagency Alternative Tech- 
nology Assessment Program (lATAP) working group to collect and review oil spill 
response solutions from scientists and vendors from around the globe. The Coast 
Guard’s Research and Development Center (RDC), in collaboration with interagency 
partners, including the Environmental Protection Agency, National Oceanic and At- 
mospheric Administration, and Department of Interior, issued a Broad Agency An- 
nouncement on www.FedBizOpps.gov calling for the submission of white papers that 
cover the following topics: oil sensing improvements to response and detection; oil 
wellhead control and submerged oil response; traditional oil spill response tech- 
nologies; alternative oil spill response technologies; and oil spill damage assessment 
and restoration. The lA'TAP and the RDC screen submissions based on technical 
feasibility, potential effectiveness and deployment capability. 

Finally, the NIC has also established an interagency workgroup focused on offers 
of foreign assistance. This workgroup is responsible for screening and facilitating for 
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the Federal On-Scene Coordinator offers of equipment, personnel, expertise, and 
technology from the international community. 

The U.S. oil spill response community interacts in a variety of venues where the 
latest cleanup technologies and techniques are demonstrated. Academia, industry, 
and Federal responders attend numerous workshops and conferences. Several major 
conferences host technology exhibitions and professional presentations. These con- 
ferences include: 

Annual Clean Gulf Conference 
Biennial Fresh Water Spills Symposium 
Annual Inland Spills Conference 

Biennial Clean Pacific Conference (inaugural conference held in September 
2007) 

Triennial International Oil Spill Conferences (Spillcon in Australia, Inter- 
national Oil Spill Conference in North America 2008, and Interspill 2009 in Eu- 
rope) 

At these conferences. Federal, state, and non-government officials from around 
the world display state-of-the-art oil spill response equipment and products. They 
also exchange information on the latest advances in spill prevention, preparedness, 
response, and restoration. 

In addition. Federal and industry responders exchange information at various 
meetings throughout the year facilitated by Spill Control Association of America, As- 
sociation of Petroleum Industry Cooperative Managers (APICOM), and the Amer- 
ican Salvage Association (ASA). 

Q6. What does the Coast Guard need to do, as Chairman of the Interagency Coordi- 
nating Committee on Oil Pollution Research, to truly improve our ability to re- 
spond to oil spills through research and technology? 

A6. Annual oil spill totals have dropped dramatically since new regulations took ef- 
fect in 1990 as a response to the Exxon Valdez tanker accident. Part of the reason 
for this significant decrease in spill numbers is due to the success of new prevention 
technologies developed and implemented, such as the design of double-hulled tank- 
ers. Lessons learned from this accident helped to shape 16 major research areas for 
the 1997 Interagency Oil Pollution Research and Technology Plan. Research con- 
ducted in these areas over the past decade has advanced oil spill cleanup techniques 
and strategies. These advances are currently being used in the Deepwater Horizon 
Response. For example, in situ burning, dispersants, vessel of opportunity skimming 
systems, and spill fate and behavior modeling, have all been researched heavily over 
the past decade by members of the ICCOPR. Consequently, the 1997 Interagency 
Oil Pollution Research and Technology Plan has proven to be an important strategic 
guidance document for oil pollution research. 

Prior to the Deepwater Horizon spill, the ICCOPR had begun the process of revis- 
ing the 1997 Interagency Oil Pollution Research and Technology Plan. The ICCOPR 
will need to closely examine the lessons learned from the current spill to better up- 
date the research strategies needed for the next decade. Just as the Exxon Valdez 
established a suite of needed research areas, the Deepwater Horizon accident will 
identify new problems and response challenges that will guide the response commu- 
nity for the next decade. The ICCOPR’s updated research plan needs to reflect this. 
In addition, the ICCOPR will need to continue examining what response challenges 
will be presented by the Arctic and other sensitive ecosystems, which are facing in- 
creased oil exploration and transport activities. 

The ICCOPR recognizes that progress in oil pollution research best occurs through 
continued collaboration between academia, industry, and government. Funding was 
initially authorized and appropriated in the early 1990s for the ICCOPR to award 
research grants to universities. The ICCOPR will continue to develop strategies for 
ensuring that universities, industry, and the government have a common awareness 
and collaboration concerning ongoing research. 


Questions submitted by Representative Bob Inglis 

Ql. Will you please give the Committee a brief overview of Coast Guard’s role as 
chair of the Interagency Coordinating Committee for research and development? 
How frequently does the Interagency Coordinating Committee meet? As the 
Chair of the Interagency Coordinating Committee, does Coast Guard assess re- 
search gaps and ask the appropriate agencies with expertise in those areas to 
look into these gaps? 
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Al. The Oil Pollution Act of 1990 (OPA 90) designates the Coast Guard as the chair 
of the Interagency Coordinating Committee on Oil Pollution Research (ICCOPR). 
The role of the Coast Guard is to ensure the provisions of Title VII of OPA 90 are 
addressed by the ICCOPR. This includes the creation of a research and technology 
plan, the execution of Port Demonstration Projects, the awarding of Regional 
Grants, and the continued coordination and awareness of funded oil pollution re- 
search projects. The chair is also responsible for providing a biennial report to Con- 
gress on the progress of these activities. 

The ICCOPR continues to serve as a forum for its Federal members to coordinate 
and maintain awareness of ongoing oil pollution research activities. Members of the 
ICCOPR interact in a number of venues, including conferences, workshops, meet- 
ings of the National Response Team Science and Technology Subcommittee, and 
through formal meetings. The ICCOPR originally met on a quarterly basis. In recent 
years, formal meetings of the Interagency Committee are typically scheduled on a 
semi-annual basis. 

Research under the ICCOPR is carried out individually by each agency within the 
committee. Each agency decides which specific research projects they will conduct. 
The goal of the member agencies is to align their respective projects with the oil 
pollution R&D focus areas specified in the ICCOPR’s 1997 Oil Pollution Research 
and Technology Plan. The 1997 Plan highlights research need areas and directs re- 
search priorities for each member agency for R&D planning purposes. The ICCOPR, 
including the Coast Guard, examines lessons learned from incidents or issues en- 
countered during conferences and workshops to determine where new research 
areas are needed. The plan revision the ICCOPR is currently conducting will incor- 
porate many lessons learned from the Deepwater Horizon response. 

Q2. The Oil Pollution Act of 1990 authorizes the Coast Guard to use more than $20 
million from the Oil Spill Liability Trust Fund to use for research purposes. 
However, in the last several years, Coast Guard has only been using $0.5 million 
from the Fund for research purposes. 

How is Coast Guard managing to coordinate the Interagency Committee set up 
in the Oil Pollution Act and conduct its own research with this amount of fund- 
ing'? 

What research has the Coast Guard been able to conduct in the past five years 
with $0.5 million per year? What technology or best practices have resulted from 
this research? 

Given the importance of research in preparing for future oil spills, does the 
Coast Guard plan to step up its role in the researeh and development of new 
teehnologies and best practiees? If so, how will this be accomplished? 

A2. $0.5 Million of funding appropriated for Coast Guard Research, Development, 
Test, and Evaluation (RDT&E) is derived from the OSLTF. The $0.5 million that 
the Coast Guard receives from the OSLTF is not specifically used by the Inter- 
agency Committee. Rather, the funding is used by the Coast Guard’s Research, De- 
velopment, Test, and Evaluation (RDT&E) Program to execute a research plan de- 
veloped in conjunction with the Coast Guard Program Office that chairs the Inter- 
agency Committee. The RDT&E Program augments the $0.5 Million with a limited 
amount of additional funding from the RDT&E appropriations. 

Coast Guard RDT&E research and focus areas are derived from requirements and 
capability gaps articulated by Coast Guard program offices as well as through input 
from other government agencies and, to a certain extent, private industry. Based 
on this information, the past five year’s RDT&E Program efforts have focused on 
development of capabilities to detect and predict oil and hazardous materials spills, 
dispersant research, and submerged/heavy oil detection and collection. In fiscal year 
2010, the program began research into development of capabilities to detect, contain 
and recover spills in ice-choked waters (Arctic and Great Lakes). The results of the 
RDT&E Program’s initiatives include the following: 

Laser Fluorometery: Compared various sensing technologies that can locate oil 
on or just below the surface of the water. Evaluated laser fluorometers and fre- 
quency-scanned radiometers for cost-effectiveness. Determined that the most 
promising technology(ies) were effective but cost prohibitive. 

HAZMAT Spill Behavior and Trajectory Modeling: In conjunction with National 
Oceanic and Atmospheric Administration (NOAA), provided an enhanced Coast 
Guard standard model suite called CAMEO Front End, which was able to proc- 
ess more sophisticated Hazardous Material (HAZMAT) spill scenarios including 
effects on plumes as they float over water, development of a simple river dilu- 
tion model to calculate chemical concentrations, and an evaluation of an exist- 
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ing oil tool for adaptation to chemical spills. This enhanced model was imple- 
mented by NOAA. 

Dispersant Research: Cosponsored National Academy of Science (NAS) Study to 
evaluate the change in the state-of-the-art of dispersant science and toxicology 
since the NAS published its last report in 1989. Reviewed protocols developed 
by NAS to address monitoring and toxicity issues with new equipment and pro- 
vided recommendations for guidelines on operational use of dispersants that ad- 
dress all stakeholder concerns, and identified further research needed to evalu- 
ate the safe use of dispersants for near-shore oil or large offshore blowout spills. 
Submerged Heavy Oil (Type-V): Developed a blueprint for method(s) within the 
oil response industry to detect and recover heavy oil located on the sea bottom. 
Leveraged industry to develop three proofs of concept for heavy oil detection 
technologies and develop prototypes. Currently, recovery proofs of concept are 
under development. Prototype devices for the recovery of heavy oil will then be 
developed. Note that the work has not yet focused on detection/removal at the 
depths associated with the current spill. 

Oil-in-Ice: Work has just begun in this area, and the emphasis includes the fol- 
lowing: detection of oil-in-ice and under ice, tracking/monitoring of oil in ice, de- 
cision tools for Federal On-Scene Coordinators (FOSC), and removal/recovery of 
oil in ice. 

Subsequent to the Deepwater Horizon Oil Spill, the Coast Guard modified this 
plan to include research items based on preliminary lessons learned from the cur- 
rent spill such as 

• Improved methods for removing and handling emulsified oil; 

• Use of biodegradable materials to bind oils and reduce exposure to birds and 
other shoreline flora and fauna; 

• Improved efficiency of removing and treating oil from sandy beaches while 
minimizing sand removal; 

• Improvements in the mass handling/disposal of oiled debris/sand; 

• Advance the capability and efficiency of skimmers and booms in open sea en- 
vironment including handling of recovered oil; 

• Detection and extraction of subsurface oil in the water column; and 

• Use and effectiveness of dispersants on subsurface oil. 

Q3. The printed record for the hearing held last year in this Committee included the 
Oil Pollution Research and Technology Plan that was issued in 1997. Does 
Coast Guard have any intention of updating this plan? If so, when can we expect 
to see this report? 

A3. Yes, the Interagency Coordinating Committee on Oil Pollution Research 
(ICCOPR) began the process of revising the 1997 Oil Pollution Research and Tech- 
nology Plan in the fall of 2009. Currently, the ICCOPR is conducting several public 
meetings, which are advertised in the Federal Register, to receive public comment 
on the priorities of oil pollution research to incorporate in the plan revision. The 
ICCOPR is also gathering lessons learned from the Deepwater Horizon oil spill re- 
sponse to incorporate in the plan update as well. The revision of the plan will take 
place over the next two fiscal years, as specified in the latest ICCOPR Biennial Re- 
port. 

Q4. Last June, this Committee held a hearing to discuss H.R. 2693, the Federal Oil 
Spill Research Program Act. In this legislation, NOAA would replace the Coast 
Guard as the chair of the Federal Oil Spill Research Committee. 

Do you think this would be an appropriate change in leadership? 

If you believe Coast Guard is better suited to chairing the Interagency Coordi- 
nating Committee for research and development, why has there been no plan in 
13 years? 

A4. The Coast Guard has served as the chair of the Interagency Coordinating Com- 
mittee on Oil Pollution Research (ICCOPR) since its inception. By law, the Coast 
Guard is the lead Federal agency for ensuring that spills in coastal waters are effec- 
tively managed. NOAA currently delivers detailed research ideas and initiatives 
through the ICCOPR process, and the Coast Guard is positioned to harmonize R&D 
objectives with statutory oil spill response mandates and best operational practices 
as the ICCOPR chair. 

Title VII of the Oil Pollution Act of 1990 did not mandate a revision timeline for 
its Oil Pollution Research and Technology Plan requirement. The most recent plan 
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was developed by the ICCOPR as a strategic guidance document for Federal oil spill 
research and development envisioned over the next decade. Prior to the Deepwater 
Horizon oil spill, the ICCOPR determined the need for a plan revision. The ICCOPR 
has scheduled several public meetings, which will be advertised in the Federal Reg- 
ister, to receive public comment on the priorities of oil pollution research. This input 
will be used by the ICCOPR as it continues its revision of the 1997 Plan. The 
ICCOPR is also gathering lessons learned from the Deepwater Horizon oil spill re- 
sponse to incorporate into the plan update. The revision of the plan will take place 
over the next two fiscal years as specified in the latest ICCOPR Biennial Report for 
Fiscal Years 2008 and 2009. 

Q5. Some experts have suggested that we transition our regulator system from the 
current prescriptive-based framework to a “performance -based framework,” not- 
ing that his is a trend among safety regulators worldwide, particularly in Nor- 
way. The argument is that the prescriptive-based regulatory approach tends to 
create a passive attitude among companies, which aim to pass regulatory inspec- 
tions instead of focusing on system performance. 

What is your reaction to this general approach? 

Could it potentially improve drilling safety without adding excessive regulatory 
costs and other burdens in producers? 

Is the Federal Government considering such an approach? 

A5. Performance standards express requirements in terms of desired outcomes rath- 
er than specif 3 dng the means to those ends. The trade-offs of using performance 
based regulations rather than prescriptive regulations can include high initial com- 
pliance costs to the regulated parties due to the investment needed to identify and 
evaluate the most cost-effective alternatives for a specific application. Not all compa- 
nies have the capacity to do this type of customized development, particularly in in- 
dustries dominated hy small companies that prefer clear, direct, and simple regula- 
tions. In addition, using performance based regulations places a huge burden on 
agency reviewers and field enforcement personnel because every company’s solution 
to regulatory requirements might be custom-made and detracts from a consistent 
enforcement approach. Prescriptive requirements are easier to implement and en- 
force. 

All leasing and operations on the Federal offshore are governed by laws and regu- 
lations that are designed to ensure safe operations and preservation of the environ- 
ment, while balancing the Nation’s needs for energy development. The Bureau of 
Ocean Energy Management Regulatory and Enforcement (BOEMRE), within the 
Department of the Interior, is the lead Federal regulatory agency for enforcing com- 
pliance with Outer Continental Shelf drilling regulations and periodically updates 
rules to reflect advancements in technology and new information. 

Before recommending Federal regulatory action, an agency must demonstrate that 
the proposed action is necessary. Executive Order 12866 requires agencies to con- 
duct a regulatory analysis for regulatory actions; 0MB Circular A-4 provides guid- 
ance to Federal agencies on the development of regulatory analysis. Regulatory 
analysis is a tool agencies use to anticipate and evaluate the likely consequences 
of rules; the motivation is to (1) learn if the benefits of an action are likely to justify 
the costs, or (2) discover which of various possible alternatives would be the most 
cost-effective. The consideration of performance standards rather than design stand- 
ards is one of several alternative regulatory actions evaluated during rulemaking 
development. 

Coast Guard regulations in appropriate instances already use performance stand- 
ards (for example, the vessel and facility response plan requirements at 33 CFR 
parts 154 and 155) and are replete with opportunities for regulated parties to re- 
quest and justify alternate means of compliance. In countless cases, the Coast 
(juard has accepted alternatives that meet the performance objectives of prescrip- 
tive reflations. In our regulations, we seek a balance that accommodates the needs 
of sophisticated parties capable of pushing the technological envelope and other par- 
ties that operate best when given simple and predictable regulations to follow. In 
all cases, stakeholders are given the opportunity to influence the outcome of rule- 
making proposals through public comment. 

Q6. At the last year’s hearing, Mr. Edinger of the California Fish and Game listed 
in his testimony four technology areas that required improvement; reduced visi- 
bility or nighttime oil detection capabilities, containment in high velocity cur- 
rents, greater use of chemicals dispersants, and ship simulators for ship pilots 
to improve maritime navigational safety. 
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Given these suggestions, what, if any, progress has been made in the past year 
improving these technology areas? 

A6. The Interagency Coordinating Committee on Oil Pollution Research (ICCOPR) 
is required to submit biennial reports on activities carried out under Section 7001 
of the Oil Pollution Act of 1990. The latest report summarizes activities carried out 
and ongoing in fiscal years 2008 and 2009. The 2008 and 2009 report documented 
that extensive research was conducted for both chemical dispersants and oil detec- 
tion capability technology areas. However, research in these two subject areas has 
been occurring for many years previous to the latest biennial report. In the past 13 
years, ICCOPR member agencies have executed a number of projects related to fast 
water booming response, dispersants, and oil spill modeling and detection. 

Although the ICCOPR members have not pursued specific research initiatives per- 
taining to ship simulators as a way to improve maritime navigational safety, mari- 
time training facilities throughout the country have invested heavily in this concept. 
There are five advanced simulators at different facilities that provide invaluable 
safety navigation training to professional mariners, to include the Maritime Pilots 
Institute in Covington, LA, the Pacific Maritime Institute in Seattle, WA, the Mari- 
time Professional Training Center in Fort Lauderdale, FL, the Massachusetts Mari- 
time Academy in Buzzards Bay, MA, and SUNY Maritime in Throggs Neck, NY. 

Q7. What are the technologies have been identified as having the potential for impact 
on oil spill cleanup methods and what is the current status of thee technologies, 
both from a research and development, standpoint and for current implementa- 
tion in BP spill? 

A7. The Coast Guard Research and Development Center (RDC), in partnership with 
the Interagency Alternative Technology Assessment Program (lATAP), have cur- 
rently identified another thirty-three technologies for further evaluation. Since these 
evaluations fall within the Broad Agency Announcement process and contracting ac- 
tions may be pending, only the technology groups are releasable. The technology 
areas are: 

Traditional Oil Spill Response Technologies -6 
Oil Sensing Improvements to Response and Detection -15 
Alternative Oil Spill Response Technologies -2 
Oil Spill Damage Assessment and Restoration -8 
Wellhead Control and Submerged Oil Response -2 

The lATAP has so far identified seven technologies as having immediate potential 
for impact on oil spill clean-up methods. Of these technologies, the Federal On- 
Scene Coordinator (FOSC) is immediately procuring two technologies for operational 
testing, and evaluating several others against the operational gaps, requirements 
and existing capabilities to determine the feasibility of implementation. Details on 
these technologies are described below with the first two currently under procure- 
ment. 

Traditional Oil Response Teehnologies 

1. A two wheel tractor with sand cleaner attachment that can remove debris 
from the sand to a depth of 8 inches, (also an Oil Spill Damage Assessment 
and Restoration item) 

2. An absorbent sponge and its constituent polymers designed to filter, absorb, 
encapsulate, and solidify petroleum hydrocarbons and other contaminants on 
contact, while not absorbing water. The material can be made into two dif- 
ferent types of booms. Emergency Absorbent Line Skimmer Boom and Emer- 
gency Tubular Oil Absorbent Boom. 

3. An oil containment boom with added tension member that is combined with 
closed cell foam flotation. This oil and minimal debris barrier is typically for 
protected water and fast current. 

4. Vacuum equipment that incorporates the ability to vacuum and pressure off- 
load oil and other liquids or sludge. 

Alternative Oil Response Teehnologies 

1. A rapid deployment flood wall is a protective sand filled barrier. It is used 
to contain the oil spill materials at the shoreline and prevent the oil from 
migrating further on to the beach heads, wetlands, or other ecological habi- 
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tats. Once the oil is captured, it can be removed by a skimmer or vacuum 
machinery furnished by others. 

Oil Spill Damage Assessment and Restoration 

1. Recycling oil-contaminated sands, waters, and soils, and equipment, in par- 
ticular absorbent booms rather than incineration or landfill. Proposed recy- 
cling mitigates solid waste in landfills, costs less than incineration, and cre- 
ates employment opportunities in the disaster area. 

The RDC is currently conducting an extensive efficacy evaluation of the A 
WHALE, which is a very large tanker that has been modified as a skimmer. The 
RDC is also involved in the drafting, observing and evaluating the efficacy of a Navy 
Airship as a platform for sensing and detecting oil as well as coordinating command 
and control efforts in directing surface assets. 
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Answers to Post-Hearing Questions 

Responses by Ms. Sharon Buffington, Chief Engineering and Research Branch, Off- 
shore Energy and Minerals Management, Minerals Management Service 

Questions submitted by Chairman Brian Baird 

Ql. To quote Secretary Chu in a June 8th BP Deepwater Horizon press release, 
“Transparency is not only in the public interest, it is part of the scientific process 
... We want to make sure that independent scientists, engineers and other ex- 
perts have every opportunity to review this information and make their own con- 
clusions.” Scientific freedom, access to data, and transparency are key to in- 
formed decisions that benefit society. How are the federal team and external ex- 
perts working today to increase access to data and to deliver findings in a trans- 
parent manner'^ 

Al. The Bureau of Ocean Energy Management, Regulation and Enforcement 
(BOEMRE), formerly known as the Minerals Management Service (MMS), dissemi- 
nates the results of research and development (R&D) projects as widely as possible 
in appropriate scientific and technical journals, technical reports, and public infor- 
mation documents. The BOEMRE Technology Assessment and Research Program 
maintains a website at, www.boemre.gov Itarphome, which contains a listing of all 
R&D projects funded by BOEMRE as well as downloadable reports. The intent is 
to make our research results available to oil spill response personnel and organiza- 
tions worldwide. 

BOEMRE routinely participates in the exchange of oil spill research and techno- 
logical information with Canada, France, Germany, Japan, Norway and the United 
Kingdom through cooperative research projects, workshops, and technical meetings 
such as the International Oil Spill Conference (lOSC), Interspill, and the Arctic and 
Marine Oil Spill Program Technical Seminar (AMOP). BOEMRE is also a member 
of National and International government research coordination groups to dissemi- 
nate research results and to minimize duplication 

BOEMRE works cooperatively with representatives from state and federal govern- 
ment agencies, academia and industry on the American Society of Testing and Ma- 
terials (ASTM) F-20 Main Committee to develop test methods, specifications, (in- 
cluding equipment specifications), classifications, standard practices, definitions, 
and other standards pertaining to performance, durability, strength of systems and 
techniques used for the control of oil and hazardous substances spills. The work of 
the F-20 Main Committee is coordinated with other ASTM Committees and organi- 
zations having similar interests. 

US Federal agencies share research data and findings through coordination com- 
mittees such as the Interagency Coordinating Committee on Oil Pollution Research 
(ICCOPR). 

They also share research by publishing reports such as the Biennial Report to 
Congress, publishing data on the Internet, and delivering presentations at oil spill 
conferences. 

Q2. There is a vast resource of knowledge and experience amongst spill response pro- 
fessionals across the globe. For example, the International Spill Control Organi- 
zation was incorporated in London in 1984 as a non-profit organization dedi- 
cated to improving worldwide preparedness for oil and chemical spill response, 
a. How are we utilizing technologies from the international community into our 
federal oil spill response, and how could this be improved upon? 

A2a. BOEMRE works cooperatively with all major North American and European 
research and development programs. More than 40 percent of the projects initiated 
by the BOEMRE Oil Spill Response Research Program were jointly funded with 
state, Federal and foreign government agencies, academia and private industry. Re- 
sults from these research projects and programs (e.g., improved containment booms 
and skimmers, dispersant application systems, new remote sensing and mapping ca- 
pabilities) have been incorporated into our Federal response to the BP Deepwater 
Horizon spill. Improvements could be made by having access to more resources to 
conduct more projects. 

BOEMRE interacts with the International Spill Control Organization (ISCO) 
through the International Maritime Organization and the International Petroleum 
Industry Environmental Conservation Association. We attend the same meetings, 
including the International Oil Spill Conference. We review the ISCO newsletter to 
keep informed about International Research and send information on our latest re- 
search results. BOEMRE has worked with other countries to improve skimmers, to 
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develop fire booms, to test in situ burn effectiveness and on Project “Deep Spill.” 
Project “Deep Spill” was done off Norway to simulate a blowout or pipeline rupture 
in deep water and obtain data to verify the predictions of a deep water blowout 
model. 

b. What specific measures is the United States taking to keeping abreast of new 
technologies or advance technologies? 

A2b. BOEMRE routinely participates in the exchange of oil spill research and tech- 
nological information with Canada, France, Germany, Japan, Norway and the 
United Kingdom through cooperative research projects, workshops, and technical 
meetings such as the International Oil Spill Conference (lOSC), Interspill and the 
Arctic and Marine Oil Spill Program Technical Seminar (AMOP). 

BOEMRE works cooperatively with representatives from state and federal govern- 
ment agencies, academia and industry on the American Society of Testing and Ma- 
terials (ASTM) F-20 Main Committee to develop test methods, specifications, (in- 
cluding equipment specifications), classifications, standard practices, definitions, 
and other standards pertaining to performance, durability, strength of systems and 
techniques used for the control of oil and hazardous substances spills. The work of 
the F-20 Main Committee is coordinated with other ASTM Committees and organi- 
zations having similar interests. 

Q3. MMS grants permits for oil exploration and drilling in the Outer Continental 
Shelf and MMS granted BP’s permits for the Deepwater Horizon well. Therefore, 
MMS has a unique perspective on this industry and the environment that could 
well be used. How has MMS used this perspective to advance our ability to as- 
sess future oil spill hazards? 

A3. The authority/oversight granted to BOEMRE regarding exploration and devel- 
opment drilling on the Outer Continental Shelf (OCS) allows the agency to fund 
uniquely-related studies that assist in the assessment of spill impacts and subse- 
quent response efforts. The information is pulled into the programmatic analyses 
conducted under the National Environmental Policy Act (NEPA) to ensure compli- 
ance regarding program planning, lease sale activities, and other related issues. The 
adaptive nature of the agency’s Environmental Studies and Environmental Assess- 
ment Programs allows for the continual flow of data needs and new information dis- 
tribution between the two groups. 

Information is currently being gathered on specific Macondo spill characteristics, 
response efforts, and known impacts to develop better deepwater scenarios to be 
analyzed in upcoming Environmental Impact Statements (EISs) and site-specific 
NEPA analyses. BOEMRE scientists are also assisting with several ongoing Natural 
Resource Damage Assessment (NRDA) teams and working groups looking into the 
environmental impacts of the spill and subsequent response efforts. Additionally, 
the agency’s Studies Program has developed/proposed several Macondo-related stud- 
ies which have benefited from the NRDA involvement as it has helped ensure that 
BOEMRE efforts are complementary and not duplicative of research led by other re- 
source agencies. 

Q4. What has MMS done to advance our understanding of oil spills from deepwater 
drilling operations? 

A4. The BOEMRE oil spill response research program includes numerous projects 
which advance our understanding of oil spills. Research and development projects 
specifically associated with deepwater oil spill response include: 

• Technology Assessment Research (TAR) Project 32 — Recapture of Oil from 
Blowing Wells 

• TAR Project 85 — Subsea Collection of Blowing Oil and Gas 

• TAR Project 287 — Fate and Behavior of Deepwater Subsea Oil Well Blowouts 
in the Gulf of Mexico 

• TAR Project 311 — Oil Spill Containment, Remote Sensing, and Tracking from 
Deep Water Blowouts — Status of Existing and Emerging Technologies 

• Tar Project 324 — Experimental and Anal3dical Study of Multi-phase Plumes 
in a Stratified Ocean with Application to Deep Ocean Spills 

• TAR Project 377 — Project “Deep Spill" 

Following the investigation of the Deepwater Horizon oil spill and the Secretary- 
directed safety review of offshore drilling, BOEMRE will be reviewing the research 
to fill in any gaps. 
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Questions submitted by Representative Ben R. Lujan 

Ql. It is my understanding that MMS has categorically excluded exploration and 
drilling plans from environmental review. 

• Does MMS still consult with other federal agencies on drilling plans, such as 
the one BP was operating under when the Deepwater Horizon spill happened? 

• If not, how do such drilling plans evade consultation? 

Al. Exploration and drilling plans are not automatically exempted from an environ- 
mental review. 

The National Environmental Policy Act (NEPA) and Council on Environmental 
Quality (CEQ) Regulations allow agencies to establish categorical exclusions (CEs) 
for categories of projects, plans, programs, and policies that the agency has deter- 
mined do not normally have individual or cumulative significant environmental ef- 
fects. In the case of the Macondo well, MMS categorically excluded the decisions as- 
sociated with approval of BP’s exploration plans and the approval of BP’s four appli- 
cations to permit drilling. 

On August 16, CEQ released a report on NEPA procedures for environmental re- 
views by the former Minerals Management Service (MMS). Following the release of 
the Council on Environmental Quality’s (CEQ) report on the former Minerals Man- 
agement Service’s NEPA program. Secretary Salazar and BOEMRE Director 
Bromwich announced that the department will restrict its use of some of its categor- 
ical exclusions for offshore oil and gas development to activities involving limited 
environmental risk, while it undertakes a comprehensive review of its NEPA proc- 
ess and the use of categorical exclusions for exploration and drilling on the Outer 
Continental Shelf. In addition to a programmatic EIS and subsequent sale-specific 
EAs or supplemental EISs prepared before any leases are offered for sale, BOEMRE 
will conduct an activity-specific NEPA/environmental analysis of each and every ex- 
ploration/drilling plan under its Categorical Exclusion Review (CER) process. 

BOEMRE consults with the National Marine Fisheries Service (NMFS) and Fish 
and Wildlife Service (FWS) on a programmatic basis during the coordination and 
preparation of each program/lease sale EIS. The associated opinions or consultation 
documentation provided by NMFS and FWS are developed to cover all of the explo- 
ration and drilling activities resulting from the OCS lease sales. 


Questions submitted by Representative Bob Inglis 

Ql. Could you please provide a more detailed explanation of the “over 120 projects 
directly related to oil spill research” that MMS has funded in accordance with 
the Oil Pollution Act that is cited in your written testimony? 
a. How are these projects directly impacting current efforts to combat the BP 
spill? 

Ala. Results from BOEMRE research are being directly used to support the re- 
sponse to the BP Deepwater Horizon spill. Projects are broken into topic areas 
below. 

Remote sensing — ^A new aerial sensor for remotely mapping the extent and thick- 
ness of an oil spill was developed and successfully flight tested. The technology in- 
volves using a portable aerial multispectral camera and thermal imager mounted 
in an aircraft that flies over an oil slick, gauges the thickness of the oil, and rapidly 
maps the extent and thickness of an oil spill with greater accuracy than previous 
methods. The data are electronically relayed to a secure server that can be accessed 
by the command post and responders where cleanup equipment can be quickly de- 
ployed to the highest concentration of oil before it has time to spread. This new re- 
mote oil spill mapping and detection technology has been used in California three 
times in the past year to assist in response operations. It is currently being used 
for the Deepwater Horizon oil spill. The system collects, processes and disseminates 
digital Geographic Information System compatible oil slick thickness maps in near 
real time and transmits this information directly to response personnel in the com- 
mand post to assist with operational response decisions and deployment of man- 
power and response countermeasures. 

Mechanical Containment and Recovery — In most countries, mechanical recov- 
ery of spilled oil is the first and preferred response option. A containment boom is 
normally used in combination with an oil recovery skimmer. BOEMRE research has 
focused on methods to improve the effectiveness of equipment and techniques for the 
mechanical recovery of oil spills. Research on the processes of oil adhesion to the 
surface of oil skimmers improved recovery efficiency by 20 percent; however further 
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research demonstrated that changing the surface pattern of the drum improved re- 
covery efficiency by over 200 percent. Results from this research project were pat- 
ented and there are at least six types of grooved skimmers being commercially sold 
around the world. Many types of grooved skimmers were employed for the BP Deep- 
water Horizon spill. 

Development of Standard Test Protocols — The U.S. Coast Guard (USCG) and 
BOEMRE have collaborated in an effort to develop a standard protocol for testing 
oil skimmers. The American Society of Testing and Materials (ASTM) Subcommittee 
on Skimmers recently adopted the standard methodology (ASTM F631-99 (2008)), 
for measuring the effective daily recovery capacity (EDRC) for a given skimmer sys- 
tem. The USCG uses EDRC as a key component in rating and regulating the oil 
spill response capability of responsible parties and oil spill removal organizations. 
Skimming systems being used for the IIP Deepwater Horizon spill response have 
been tested at Ohmsett — The National Oil Spill Response Test Facility, in Leonardo, 
New Jersey, using this new ASTM protocol. 

In Situ Burn — BOEMRE was designated as the lead agency for in situ burn re- 
search (ISB) in the Oil Pollution Research and Technology Plan prepared under the 
authority of Title VH of the Oil Pollution Act of 1990. Between 1995 and 2003, the 
BOEMRE partnered with the National Institute of Standards and Technology to 
conduct more than ten different ISB research projects involving hundreds of labora- 
tory, small and full-scale and at sea burn experiments. Emphasis was on the emis- 
sions to air and water, equipment evaluations including fire resistant booms, smoke 
plume modeling, and research to extend the “Window of Opportunity” through the 
use of chemical herders and emulsion breakers. 

BOEMRE and the Canadian Coast Guard funded development of a near full-scale 
screening test protocol for the effectiveness and durability of fire resistant oil con- 
tainment boom that incorporates simultaneous testing in waves and flames. An en- 
hanced propane underwater bubbler system designed to allow the testing of fire re- 
sistant booms in flames was installed at Ohmsett in the fall of 1998. Since the air- 
enhanced propane system was developed, eleven fire resistant boom systems have 
been tested. These include: three refractory fabric booms, one stainless steel boom, 
three water-cooled blanket prototypes, three reflective/insulating blanket prototypes 
and one water-cooled boom. 

The technology to effectively predict downwind smoke plume trajectories and mon- 
itor particulate concentrations has evolved with the BOEMRE ISB research pro- 
gram. Smoke plume models and monitoring protocols have been developed and are 
available. A Large Outdoor Fire Plume Trajectory model was developed to predict 
and analyze the downwind distribution of smoke particulates and combustion prod- 
ucts from large burns. Two versions are available one for flat terrain and the other 
for mountainous terrain. Monitoring capability can be readily deployed to support 
in situ burn operations. 

To disseminate results of eight years of intensive ISB research, the BOEMRE as- 
sembled a comprehensive compendium of scientific literature on the role of in situ 
burning as a response option for the control, removal and mitigation of marine oil 
spills. All operational aspects of burning are covered in detail. The BOEMRE has 
distributed more than 5,000 ISB CD sets worldwide. Results from the BOEMRE ISB 
research program are currently being used to make operational decisions on use of 
burning as a countermeasure for the BP Deepwater Horizon spill. 

Chemical Dispersants — The use of chemical dispersants is another important op- 
tion in oil spill response. In the past seven years fifteen major dispersant research 
projects were conducted at Ohmsett addressing five critical operational areas de- 
scribed below. 

• Quantifying under simulated at sea conditions the influences of the major fac- 
tors limiting dispersant performance, namely properties of oils and emulsion 
(e.g., viscosity), wave energy and dispersant type and dose. 

• Improving dispersant effectiveness monitoring by validating and improving 
existing visual and instrumental monitoring protocols, conducting in-use test- 
ing of monitoring instruments and methods and developing materials for 
monitoring training and practice. 

• Addressing specific operational questions including a) how long do surfactants 
remain in dispersant treated slicks when slicks are treated and then sit on 
calm seas for many hours or days; and b) how effective are skimmers in col- 
lecting dispersant-treated but undispersed oil? 

• Bridging the gap between bench-scale tests (e.g., the Swirling Flask Test) and 
the sea by, a) developing the capability of predicting dispersant performance 
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at Ohmsett from results of bench scale tests, and b) relating test conditions 
and dispersant performance at Ohmsett to conditions and performance at sea. 
• Addressing specific controversial questions about dispersant usefulness under 
local conditions (e.g., dispersibility of Grand Banks or Alaskan oils under Arc- 
tic conditions) by conducting tests under simulated at-sea conditions. 

Results from the BOEMRE research program were used to make operational deci- 
sions on use of chemical dispersants as a countermeasure for the BP Deepwater Ho- 
rizon spill. 

Training — Ohmsett is also the premier training site for spill response personnel 
from state and federal government agencies, private industry and foreign countries. 
While receiving state of the art training, students use full-size equipment with real 
oil in var 3 ring oceanographic conditions to increase their recovery proficiency. Many 
of the first responders from state and federal agencies and industry have received 
oil spill response training at Ohmsett. 

b. What progress was made as a result of these projects, and, if they are not di- 
rectly impacting the current effort, what research should have been done in- 
stead^ 

Alb. The progress that has been made as a result of these research projects is ex- 
emplified in the previous response. Moreover, the technologies described above were 
critical components of the unified command response efforts. 

For example, an August report developed by an interagency team of scientific ex- 
perts found that response efforts — and specifically many of the technologies de- 
scribed above — were successful in addressing 33% of the spilled oil. This includes 
oil that was captured directly from the wellhead by the riser pipe insertion tube and 
top hat systems (17%), burning (5%), skimming (3%) and chemical dispersion (8%). 

Q2. With 7,400 active oil and gas leases in the Outer Continental Shelf region of the 
Gulf of Mexico, why hasn’t MMS been more proactive in deep water oil spill re- 
sponse research, specifically addressing the research recommendations from 
Project “Deep Spill?’ 

A2. A joint industry project (JIP) was formed between the MMS (now BOEMRE) 
and 23 different oil companies to conduct Project “Deep Spill”. The project consisted 
of an experimental release of oil and gas conducted in June 2000 off the coast of 
Norway. The most important recommendations from Project “Deep Spill” were stud- 
ied by the University of Hawaii and Massachusetts Institute of Technology following 
the deep spill. 

The experiments were conducted to provide qualitative insight into basic physical 
phenomena and quantitative data for the development and calibration of mathe- 
matical sub-models. The primary objectives of the laboratory investigation were to 
simulate 1) the break up of contaminants discharging into the deep ocean environ- 
ment from well blowout and other deep oil spills; 2) the interactions between sea 
water, gas bubbles, and oil droplets within the plume; and 3) the macroscopic (glob- 
al) behavior of multiphase plumes rising in a stratified water column. Experiments 
were also performed to study the behavior of multi-component plumes in a cross- 
flowing current. The experimental component of the research program is the subject 
of the subsequent report referenced as. Study of Multi-Phase Plumes with Applica- 
tion to Deep Ocean Oil Spills, Masutani, S.M., Adams, E., Hawaii Natural Energy 
Institute, University of Hawaii, 2001. The final report can be found at http:! / 
www.mms.gov / tarprojects / 377.htm. 

A workshop on Remotely Operated Vehicles was also done under project 446 — 
http: II www.boemre.gov ! tarprojects ! 446.htm. This BOEMRE project was a technical 
assessment of present and future autonomous underwater vehicle (AUV)/ROV capa- 
bilities relevant to subsea deepwater oil and gas developments. 

a. One of the recommendations that resulted from Project “Deep Spill” was more 
research specifically on the droplet size and exit velocity of subsea oil release. 
What research has been done in this area since the project concluded 10 years 
ago? 

A2a. BOEMRE funded dispersant research that has focused on the technologies to 
measure the particle size and their distribution throughout the water column. Re- 
sults of these studies can be found at: http: II www.BOEMREre.gov ! 
tarprojectcategorieslchemical.htm. During all BOEMRE funded dispersant experi- 
ments, the dispersed oil particle size and their distribution are routinely measured. 

Q3. The resultant study from the Project “Deep Spill” indicated that the lifetime of 
the water-oil emulsion was judged to be short enough to allow for natural dis- 
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persion — there was even some question as to whether the slick would surface at 
all from such depth. The researchers even offer a third response option: monitor 
the surface and subsea spreading with no combat measures, 
a. Could this information have been misleading and contributed to an ill-in- 
formed and ineffective response plan"? 

A3. No, this information was an integral part of the response to the BP Deepwater 
Horizon Oil Spill . Under the direction of the Federal On-Scene Coordinator for the 
area, each Area Committee is responsible for developing an Area Contingency Plan 
(ACP) that, when implemented in conjunction with the National Oil and Hazardous 
Substances Pollution Contingency Plan will be adequate to remove a worst case dis- 
charge of oil or release of a hazardous substance. The ACP must also mitigate or 
prevent a substantial threat of such a discharge from a vessel, offshore facility, or 
onshore facility operating in or near the geographic area. Each Area Committee is 
responsible for working with state and local officials to pre-plan for joint response 
efforts, including appropriate procedures for mechanical recovery, dispersant use, 
shoreline cleanup, protection of sensitive environmental areas, and protection, res- 
cue, and rehabilitation of fisheries and wildlife. The Area Committee is required to 
work with state and local officials to expedite decisions for the use of dispersants 
and other mitigating substances and devices. The intent is to foster a consistent 
team approach to managing a significant marine oil spill by initiating a Unified 
Command that is consistently structured and organized using the National Incident 
Management System’s Incident Command System. 

Q4. In your testimony, you indicate that a Secretarial Order was signed on May 
19th to separate three distinct missions of MMS: energy development, enforce- 
ment and revenue collection. 

a. Do you believe this separation will assist in more enforcement of the regula- 
tions that are already in place and prevent further oil spills offshorel 

A4a. On June 15, Secretary Salazar appointed Michael R. Bromwich as the Director 
of the Bureau of Ocean Energy Management, Regulation and Enforcement 
(BOEMRE). Mr. Bromwich is leading the changes in how the agency does business, 
including how it implements reforms that will raise the bar for safe and environ- 
mentally sound offshore oil and gas operations, and that will help our Nation transi- 
tion to a clean energy future. The Secretary has asked his management team to de- 
velop a reorganization plan in consultation with others within the Administration 
and with Congress. 

As was announced by the Secretary on July 14th, the structure established in Sec- 
retarial Order No. 3299 reflects DOFs conclusions regarding how best to achieve the 
goals of mission independence, appropriate checks and balances, and rigorous over- 
sight, while maintaining ongoing communication and coordination necessary to fa- 
cilitate an effective, efficient, and predictable process. Specifically, MMS’s successor 
organization will be divided into three new entities. First, the Office of Natural Re- 
sources Revenue will perform the roles of the former Minerals Revenue Manage- 
ment organization and report to the Assistant Secretary for Policy, Management 
and Budget. Second, the Bureau of Ocean Energy Management and the Bureau of 
Safety and Environmental Enforcement will divide the duties of the former Offshore 
Energy and Minerals Management organization, with the former managing the de- 
velopment of conventional and renewable resources and minerals on the OCS, and 
the latter providing safety and environmental oversight. These new Bureaus will re- 
port to the Assistant Secretary for Land and Minerals Management. 

In addition to the reorganization of MMS, the Secretary ordered the establish- 
ment of an Investigations and Review Unit (IRU) within the Bureau of Ocean En- 
ergy Management, Regulation and Enforcement (BOEMRE), formerly MMS. The 
purpose of the IRU is to establish the internal capability in BOEMRE to: (1) 
promptly and credibly respond to allegations or evidence of misconduct and uneth- 
ical behavior by BOEMRE employees as well as by industry; (2) oversee and coordi- 
nate BOEMRE’s internal auditing, regulatory oversight and enforcement systems 
and programs; and (3) assure BOEMRE’s ability to respond swiftly to emerging 
issues and crises, including significant incidents such as spills, accidents and other 
crises. As appropriate, the IRU’s functions and capabilities will continue in the new 
organizations. 

b. Which Bureau or Office within the newly reformed MMS will have the respon- 
sibility for oil spill research and oil spill response technologies? 

A4b. Oil spill research and response technologies will be the responsibility of the 
Bureau of Safety and Environmental Enforcement. 
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Q5. In your testimony, you highlight all the methods that have been developed for 
use in cleaning up an oil spill. 

a. Which of these methods have been used to address the spill in the Gulf? 

A5a. All 8 of the methods listed in the testimony have been used in the response 
efforts to the BP Deepwater Horizon spill. 

b. How effective have they been and what have you learned about their limita- 
tions from this incident? 

A5b. There will be lessons learned and BOEMRE will use all data that are gathered 
including information on research gaps. Specific lessons learned about the effective- 
ness of different techniques include: 

Remote Sensing — The new aerial thickness sensor and mapping system, developed 
through BOEMRE funded research and development is working above expectations. 
The system was flown twice a day during the oil spill response effort providing maps 
of oil thickness used for the response efforts. Information from the flights is 
downloaded to a secure server that can be accessed by responders and response ves- 
sels. The National Oceanic and Atmospheric Administration (NOAA) uses this infor- 
mation to validate their model predictions and to document potential oil beaching. 
Flights are also being conducted in coordination with the application of dispersants 
to document their effects. The NOAA Natural Resource Damage Assessment 
(NRDA) Shoreline Technical Workgroup Lead is applying the aerial imagery to doc- 
ument shoreline/marsh oiling assessments. 

Mechanical Containment and Recovery — Mechanical containment and recovery 
worked to the capabilities of the equipment. Many different types of containment 
booms and skimmers were used in the response. In general, the mechanical equip- 
ment worked in calm seas and performance declined in bad weather and high sea 
states. 

Dispersants — Dispersants applied surface and subsea have been effective in reduc- 
ing the amount of oil impacting the shoreline. 

In Situ Burn — In situ burn operations worked above expectations. Controlled burns 
were employed to efficiently remove oil from the open water in an effort to protect 
shoreline and wildlife. As of July 11, 2010 more than 10.3 million gallons of oil have 
been removed from the water by controlled burns. 

c. Can you estimate what percent of the oil we have been able to effectively con- 
tain or mitigate through these efforts? 

A5c. On August 4, 2010, an interagency science team assembled by the National In- 
cident Command issued a report on the fate of the spilled oil. In summary, it is esti- 
mated that burning, skimming and direct recovery from the wellhead removed on 
quarter (25%) of the oil released from the wellhead. One quarter (25%) of the total 
oil naturally evaporated or dissolved, and just less than one quarter (24%) was dis- 
persed (either naturally or as a result of operations) as microscopic droplets into 
Gulf waters. The residual amount — just over one quarter (26%) — is either on or just 
below the surface as light sheen and weathered tar balls, has washed ashore or been 
collected from the shore, or is buried in sand and sediments. Oil in the residual and 
dispersed categories is in the process of being degraded. The report below describes 
each of these categories and calculations. These estimates will continue to be refined 
as additional information becomes available. 

Response efforts were successful in addressing 33% of the spilled oil. This includes 
oil that was captured directly from the wellhead by the riser pipe insertion tube and 
top hat systems (17%), burning (5%), skimming (3%) and chemical dispersion (8%).” 

The report can be found at: http: II www.restorethegulf gov ! release ! 2010 ! 09 ! 09 ! 
bp-deepwater-horizon-oil-budget-what-happened-oil 

Q6. How much time and resources at OHMSETT are dedicated solely to testing tech- 
nologies and best practices for oil spill cleanup? How much time and resources 
are dedicated to other pursuits? 

A6. Ohmsett — The National Oil Spill Response Research & Renewable Energy Test 
Facility is the only facility where full-scale oil spill response equipment testing, re- 
search, and training can be conducted in a marine environment with oil under con- 
trolled environmental conditions (waves and oil types). The facility provides an envi- 
ronmentally safe place to conduct objective testing and to develop devices and tech- 
niques for the control of oil and hazardous material spills. 

Ohmsett is a government owned, contractor operated facility; and is utilized by 
state, federal, and foreign government agencies, industry and academia. On average, 
Ohmsett is used approximately 65 percent for testing and developing equipment. 
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technologies and methodologies for oil spill response and for conducting basic re- 
search to support oil spill response. The facility is used approximately 30 percent 
for training first responders and emergency response personnel assigned to oil spill 
response duties. Since 2009, when the capability was added, about 5 percent of the 
usage days were used for testing renewable energy wave and hydrokinetic devices. 

Q7. Some experts have suggested that we transition our regulatory system from the 
current prescriptive-based framework to a “performance-based framework,” not- 
ing that this is a trend among safety regulators worldwide, particularly in Nor- 
way. The argument is that the prescriptive-based regulatory approach tends to 
create a passive attitude among companies, which aim to pass regulatory inspec- 
tions instead of focusing on system performance. 

a. What is your reaction to this general approach^ 

A7a. To provide effective regulation, BOEMRE’s regulatory framework is designed 
with a mix of performance-based and prescriptive rules. Performance based stand- 
ards describe tbe safety, environmental, property, and resource protection goals that 
are expected to be achieved. These standards identify the purpose of the detailed 
requirements and provide a basis for approving an alternative method for achieve- 
ment of the stated purpose. 

However, some regulations need to be prescriptive when there is just one best way 
to achieve the goal. Usually this means that data were gathered to determine the 
best approach. 

We offer an example of a performance based standard under our training rule 
found at 30 CFR 250, Subpart O. The lessee must establish and implement a train- 
ing program so that employees are trained to perform their assigned well control 
and production safety duties. However, lessees are free to determine the type, meth- 
od, length, frequency, and content of the training program. The program material 
is included in a training plan which is made available to BOEMRE so we may peri- 
odically assess the training program by conducting an audit, interviews or testing, 
as needed. During an audit the lessee needs to show documented proof that they 
have actually implemented the provisions included in their program. 

BOEMRE is considering the merits and appropriate use of performance based and 
prescriptive approaches to safety regulations. 

b. Could it potentially improve drilling safety without adding excessive regu- 
latory costs and other burdens on producers^ 

A7b. In general, there is no strict correlation between the burden cost and whether 
a regulation is either performance-based or prescriptive. The cost is a function of 
the goal to be achieved. Some goals are more costly than others to the industry and 
the regulator. However, the fundamental goal of any regulation is to ensure safety 
and environmental protection . 

c. Is the Federal government considering such an approach^ 

A7c. BOEMRE is evaluating the appropriateness of increasing the use of perform- 
ance-based regulations. 

Q8. What new technologies have been identified as having the potential for impact 
on oil spill cleanup methods and what is the current status of these technologies, 
both from a research and development standpoint and for current implantation 
in the BP spill? 

A8. Please see response to Congressman Inglis’s question #1 above. 
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Answers to Post-Hearing Questions 

Responses by Dr. Albert Venosa, Director, Land Remediation and Pollution Control 
Division, National Risk Management Research Laboratory, Office of Research 
and Development, Environmental Protection Agency 

Questions submitted by Chairman Brian Baird 

Ql. We have an unprecedented response happening to this spill, but it is worrisome 
that we seem to have few metrics to actually measure how effective our response 
is. 

• For example, how do we know if adding 5,000 gallons of dispersant per day 
is enough, or if 50,000 gallons is need^ in order to be effective? How do we 
know what quantity is appropriate? 

Al. Appl 3 ring the optimal amount of dispersant to effectively disperse oil depends 
on several factors including the type of oil, temperature, and ambient conditions. 
Typically, the amount of dispersant needed for effective dispersion relative to the 
volume of spilled oil, called the dispersant-to-oil ratio (DOR), is approximately 1:20 
to 1:50 (5% to 2% based on surface application). The U.S. Coast Guard, as the Fed- 
eral On-Scene Coordinator (FOSC) for the Deepwater Horizon oil spill, in consulta- 
tion with the EPA, is responsible for daily operational decisions on dispersant appli- 
cation and amounts. As a result of the capping and sealing of the well, dispersants 
have not been applied since July 19, 2010. 

In addition, a recent peer-reviewed report, issued by the Federal Interagency So- 
lutions Group, estimated that 16% of the oil had been chemically dispersed: {http:! 
I www.restorethegulf.gov I sites I default I files I documents I pdf I OilBudgetCalc -Full - 
HQ-Print-111110.pdf) . Based on the information available to date, EPA believes 
the dispersant application amounts were effective in achieving oil dispersion. 

• What resources or research are needed to establish such metrics? 

Al. Much is already known about the optimum DORs needed for effective disper- 
sion of surface oil into the water column. EPA has done a substantial amount of 
research in the laboratory on DOR and has found that a DOR of about 1:25 works 
best for light to medium weight crude oils. The peer-reviewed literature supports 
this DOR, where most reports show good dispersion takes place at a DOR between 
1:20 to 1:50. EPA in conjunction with the Department of Fisheries and Oceans Can- 
ada (DFO) built a wave tank on the property of DFO’s Bedford Institute of Oceanog- 
raphy in Nova Scotia in 2004. In these studies, a DOR of 1:25 was always used, 
and the research showed that such a DOR was effective in accomplishing adequate 
dispersion. Application of dispersants into a subsurface oil plume, such as the case 
in the Deepwater Horizon spill, by directly injecting dispersant into a blowout well 
had never been studied prior to this event. EPA found that subsurface application, 
in effect, reduces the volume of chemicals applied because the dispersant can be 
added based on the estimated oil flow rate. 

Nonetheless, more wave tank research is needed in this type of blowout situation 
to confirm the best DOR approach, especially for other types of oils. Specifically, in- 
jecting light crude oil heated to 100 °C into the wave tank at extreme velocity with 
and without dispersant injection would help answer the critical question of how 
much oil is chemically dispersed vs. physically dispersed. Obviously, the 150 atm 
pressure characteristic of the deep sea cannot be reproduced, but just about every 
other condition can be. We can also determine the best tools to answer the question 
of how best to monitor effectiveness in the field. Eor this, we would use the LISST 
droplet size distribution analyzer and further develop a better fluorometric method 
that quantifies dispersion effectiveness using two different emission wavelengths 
(one for 2-ring PAHs and the other for 3-ring and higher PAHs) and an excitation 
wavelength that is more suited for the PAH fraction in crude oil. This kind of re- 
search will be extremely useful not only for future spills involving deep sea blowouts 
but also for surface applications. 

Q2. What types of research need to be targeted, ecological as well as technology tools, 
for a more effective response to future spills? What types of research infrastruc- 
ture or funding mechanisms are needed to support these research priorities? 

A2. EPA has been engaged in oil spill research for over 20 years. The Deepwater 
Horizon oil spill demonstrates that gaps in the knowledge base regarding response 
technologies remain and that a larger commitment to researching the near- and 
long-term effects of spilled oil and dispersant use is needed. With the $2 million ap- 
propriated to EPA under the Supplemental Appropriations Act of 2010, EPA plans 
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to issue grant awards to universities to study the potential human and environ- 
mental risks and impacts of the release of crude oil and the application of 
dispersants, surface washing agents, and other mitigation measures listed in the 
National Contingency Plan Product Schedule. Planned research will determine the 
potential exposure and human health and environmental impacts of chemical 
dispersants and dispersed oil; the efficacy of dispersants and other oil spill mitiga- 
tion measures; and the potential near and longer-term impacts of the Gulf Spill to 
human health and a broader range of aquatic and land species. 

Q3. What additional challenges would EPA face if the Deepwater Horizon spill had 
occurred in the Arctic? 

A3. EPA has responded to oil spills in the Arctic and Subarctic regions. Responding 
to oil spills in this region raises challenges such as the potential remoteness of the 
response, the extreme temperature changes experienced throughout the year and 
the difference in properties of oil in this region compared to the crude oil in the 
Gulf. The unique nature of the Arctic region imposes additional technology chal- 
lenges for oil spill prevention and response, such as predicting the behavior of 
dispersants and dispersed oil at low temperatures and in an environment where 
snow and ice are prevalent. Dispersants that were developed and evaluated at room 
temperatures may function differently in the cold Arctic waters. Likewise, staging 
an oil spill response on the remote Alaska’s North Slope would add significant 
logistical challenges, including disposal of the oil spill waste material. 

Q4. There is a vast resource of knowledge and experience amongst spill response pro- 
fessionals across the globe. And the International Spill Control Organization 
was incorporated in London in 1984 as a non-profit organization dedicated to 
improving worldwide preparedness for oil and chemical spill response. 

a. How is the U.S. utilizing technologies from the international community into 
its federal oil spill response, and how could this be improved upon? 

b. What specific measures is the United States taking to keeping abreast of new 
technologies or advance technologies? 

A4. EPA actively participates with the international community through a number 
of research projects and conferences. Eor example, EPA partnered with Department 
of Eisheries and Oceans Canada in a jointly owned wave tank facility built to study 
dispersant effectiveness as a function of mixing energy. EPA’s international collabo- 
ration on the wave tank was recognized in the National Academy of Science (NAS) 
2005 report entitled Oil Spill Dispersants — Efficacy and Effects. EPA has also devel- 
oped a working relationship with the French group CEDRE (Centre of Documenta- 
tion, Research, and Experimentation on Accidental Water Pollution) in studying 
dispersants and surface washing agents as spill mitigation technologies. Future col- 
laborations are planned with this research body. 

In addition, EPA sponsors or participates in several oil spill technical conferences, 
including the International Oil Spill Conference (lOSC), Freshwater Spills Sympo- 
sium, Clean Gulf Conference and Exhibition, and the Arctic and Marine Oil Spill 
Program (AMOP). 

Q5. As a member of the Interagency Coordinating Committee on Oil Pollution Re- 
search, how does the EPA solicit and respond to proposals from non-federal enti- 
ties, such as private companies and university laboratories, regarding oil spill 
response technologies? 

A5. Periodically, other federal agencies such as NOAA and BOEMRE advertise 
Broad Agency Announcements (BAAs) or Requests for Proposals (RFPs) to solicit 
white papers (similar to pre-proposals) or full proposals that address research needs 
specified in the BAA or RFP. EPA has responded and successfully received funding 
on four such advertisements in the recent past and will continue to do so in the 
future. In addition, EPA will be soliciting academic partnerships in FY 2011 
through the Supplemental Appropriations Act of 2010 as noted in response to Ques- 
tion 2. 

As for the private sector, EPA is actively engaged through participation in several 
oil spill-related conferences and workshops that includes non-federal entities such 
as private companies and university laboratories. As a result of the Deepwater Hori- 
zon spill, EPA has established a relationship with several private companies inter- 
ested in partnering with EPA in Cooperative Research and Development Agree- 
ments (CRADAs) to further develop spill mitigation techniques. 

EPA also participated in the Interagency Alternative Technology Assessment Pro- 
gram (lATAP), a cross government effort to more efficiently and responsively ad- 
dress and evaluate possible technology solutions for the oil spill response efforts. 
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EPA has primary “jurisdiction” for submissions deemed by the USCG RDC as “Al- 
ternative Oil Spill Response Technologies.” The category “Alternative Oil Spill Re- 
sponse Technologies” includes in-situ burning, alternative chemical treatment, and 
innovative applications not commonly used for oil spill response. 

Once a submission was referred to EPA, it was quickly evaluated by the appro- 
priate EPA technical expert(s) to determine whether the submission was either im- 
mediately deployable, supported the current response, or required further evalua- 
tion. Eor submissions that were determined to require further evaluation, EPA 
sought additional information from the vendor/submitter that might entail labora- 
tory testing for toxicity or field testing for feasibility in order to evaluate environ- 
mental impacts. 

Q6. MMS collaborated with over 20 companies in a Norwegian experiment on deep- 
water oil spills. How did EPA coordinate with MMS to leverage the findings of 
this study 1 

A6. EPA was not specifically involved in the Department of the Interior’s Bureau 
of Ocean Energy Management, Regulation and Enforcement (BOEMRE), formerly 
Minerals Management Service (MMS)/Norwegian research study mentioned. The 
study did not involve use of dispersants in the deep sea. It was intended to study 
the behavior of oil in a deep sea blowout. EPA works closely with the international 
oil spill community either through collaboration or by joint participation in inter- 
national conferences and/or workshops. EPA’s interaction with the international oil 
spill community allows EPA to share its research findings and listen and engage 
in dialogue relating to emerging and relevant internationally research. The Depart- 
ment of the Interior is one of the 15 member agencies on the National Response 
Team (NRT) engaged in interagency sharing of research in oil spill response tech- 
nologies, training drills, and actual real time response collaboration. EPA and 
BOEMRE have collaborated on several research studies both in the past and cur- 
rently involving the study and testing of dispersants for treating oil spills on the 
surface of the water. 

Questions submitted by Representative Bob Inglis 

Ql. Last year when you testified in front of this Committee and discussed the Inter- 
agency Coordinating Committee, you admitted that “we haven’t been as good 
about reporting to Congress as much as we should, but at least we do what we 
are supposed to be doing in terms of the directive”. Admiral Watson of the Coast 
Guard agreed, hut expressed some concern with the quality of leadership in the 
area private sector involvement and University research. 

a. What has been done to remedy this situation, and what needs to be done to 
make improvements in this area? 

Al. EPA meets regularly with our federal partners and academia in a variety of fo- 
rums, including the Interagency Coordinating Committee on Oil Pollution Research 
(ICCOPR) semiannual progress review meeting. Many federal agencies that partici- 
pate in the ICCOPR meetings also participate on the National Response Team’s 
(NRT’s) Science and Technology (S&T) monthly subcommittee meetings. Therefore, 
we are actively engaged on several levels within the federal government. Like the 
NRT S&T subcommittee, the ICCOPR led by USCG has met on a regular basis over 
the years to provide research coordination, including reporting to Congress every 
two years. This year, the ICCOPR has already met twice and is planning two more 
meetings in the coming months to address research needs and lessons learned from 
the Deepwater Horizon oil spill. Based on these meetings and telephone communica- 
tions with the USCG, it is anticipated that the coordination among the federal 
ICCOPR members will continue to be engaged much more actively than ever before. 
EPA will be awarding research grants to the academic community as part of the 
Supplemental Appropriations Act of 2010. 

Q2. How effective are dispersants in assisting in the overall clean up effort and what 
are the perceived advantages of their continued application? 
a. As you may recall from last year’s hearing, the California Fish and Game 
mentioned that one gap in oil spill technology was the delivery system for 
dispersants and that gel or encapsulating forms showed promise. Have these 
technologies been developed? 

A2. The application of dispersant is part of a broader environmental response strat- 
egy to minimize environmental impacts. The spill management strategies, practices, 
and technologies that have been implemented include containment, mechanical re- 
moval techniques (booming and skimming operations), in-situ burning, and dispers- 
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ant use. Environmental tradeoffs are associated with the widespread use of large 
quantities of dispersant. However, dispersants are generally less toxic than oil, they 
reduce risks to shorelines, and degrade quickly over several days to weeks, accord- 
ing to modeling results. To be clear, dispersants were only used in the Gulf where 
oil was present. 

Evidence suggests that dispersants were effective in mitigating the ecological 
damage from the Deepwater Horizon spill by dispersing the oil into tiny droplets 
that biodegrade over time. The advantages of continued use during the spill (before 
the well was permanently capped) include reducing extensive ecological damage to 
the coastal land environment by limiting the amount of oil reaching land, mitigating 
the suffocating effect on waterfowl that come in contact with oil floating on the sur- 
face, and mitigating the need for excessive handling and disposal of waste debris 
from use of conventional cleanup options. 

EPA encourages the development of non-toxic dispersant products that minimize 
the ecological and environmental effects of using such chemicals to clean up oil 
spills in seawater. Of course, any new product would still have to undergo protocol 
testing to be listed on the NCP Product Schedule for use in an oil spill response. 
We are aware of new products on the market that promise to be effective and safer 
technologies for spill mitigation, but they have not been submitted to the Agency 
for testing and inclusion on the NCP Product Schedule for use in an oil spill. There 
are gelling and encapsulating agents on the NCP Product Schedule and new tech- 
nologies have been submitted to the Agency for review. The challenge for these tech- 
nologies is the ability to apply sufficient agent on a large oil spill surface area and 
then to recover the gel or encapsulated oils to remove them from the environment. 

EPA will also encourage the use of Cooperative Research and Development Agree- 
ments (CRADAs) with private industry to help further the development of such 
technologies and advance the marketability of domestic products. Any new tech- 
nology will need to be tested for ecological, human health, and environmental effects 
in addition to efficacy of treatment. 

Q3. EPA is responsible for providing recommendations on the concentration and ap- 
plication of dispersants listed on the National Contingency Plan (NCP) product 
schedule, a preapproved list of dispersants that may be used in the event of an 
oil spill. 

a. What volume of dispersant listed on the NCP is approved for use? 

b. It has been widely reported that the amount of dispersant used in the current 
clean up far exceeds what has been used before. If a spill of this magnitude 
was supposed to be planned for in the NCP, why was the volume of dispers- 
ant approved far below actual needs? 

A3. The National Contingency Plan does not stipulate volumes or concentrations for 
dispersants, the criteria are site-specific. Applying the optimal amount of dispersant 
to effectively disperse oil depends on several factors including the type of oil, type 
of dispersant, temperature, and ambient conditions. Typically, the amount of dis- 
persant needed for effective dispersion relative to the volume of spilled oil, called 
the dispersant-to-oil ratio (DOR), is around 1:20 to 1:50 (5% to 2% based on surface 
application). However, based on the more limited impact to the shoreline than ini- 
tially expected compared to initial estimates, EPA believes, to date, the dispersant 
application amounts in the Gulf were effective in reducing impacts to the shoreline. 

Q4. EPA was to have conducted toxicity testing for the use of dispersants in a sub- 
sea environment. 

a. Given that this is a relatively new application of the technology, what tests 
were conducted? How long did these tests take? 

b. Why is EPA confident about the testing procedures used in this case, yet 
under normal circumstances, testing would take a much longer time? Is EPA 
relaxing its standards for this emergency? Or is the agency capable of con- 
ducting testing at a much quicker pace but is ordinarily hampered by bu- 
reaucracy? 

A4. EPA conducted toxicity testing on dispersants prior to the Gulf oil spill as well 
as more recent toxicity tests on eight dispersants listed on the National Contingency 
Plan (NCP) Product Schedule, including Corexit 9500A, the dispersant in use in the 
Gulf EPA’s testing showed that for all eight dispersants tested in both test species, 
the dispersants alone were less toxic than the dispersant-oil mixtures. Oil alone was 
found to be more toxic to mysid shrimp than the eight dispersants when tested 
alone. Oil alone had similar toxicity to mysid shrimp as the dispersant-oil mixtures. 
Results are published on EPA’s website: http:llwww.epa.gov/bpspillldispersants- 
testing.html. 
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In order for any product to be listed on the NCP Product Schedule for use in an 
oil spill response, the manufacturer must report to EPA the results of standard 
acute toxicity tests on its product, the same tests that were conducted by EPA. Dis- 
persant manufacturers are required to submit test results and supporting data, 
along with a certification signed by responsible corporate officials of the manufac- 
turer and its testing laboratory stating that the test was conducted on a representa- 
tive product sample using generally accepted laboratory practices, and confirming 
that they believe the results to be accurate. The difference between the standard 
testing required in the NCP and the one used by EPA in the Gulf is that the test 
oil for listing a product on the NCP Product Schedule is No. 2 fuel oil, whereas the 
oil released from the Deepwater Horizon spill that was tested by EPA is Louisiana 
crude oil. In addition, EPA conducted the tests for the all dispersants in one labora- 
tory, ensuring a more effective consistent, reproducible, and repeatable way to com- 
pare the data. 

Prior to applying the dispersants subsea, several tests were conducted subsea to 
ensure the efficacy of the application. In addition, the EPA/USCG May 10, 2010 di- 
rective required BP to test samples of the seawater at various depths using the 
Rototox® assay as well as testing for dissolved oxygen, and other parameters when- 
ever subsea dispersants were used. The Rototox® assay is specified in the BP dis- 
persant monitoring directive because it is a rapid test that can be performed on a 
ship. The data was collected and reviewed daily by the Unified Command as well 
as by EPA and NOAA Headquarters and Regional staff to ensure subsea application 
could continue the next day. 

Q5. At the time of the hearing, MMS issued a release that announced their develop- 
ment of a preliminary estimate of the amount of oil flowing from BP’s well. They 
estimate a flow rate range between 12,000 and 19,000 barrels per day. 

a. Given the fact that the range has a difference of almost 60%, how is the con- 
centration of dispersant to be applied determined? 

b. What type of monitoring is EPA conducting that tracks the effectiveness of the 
dispersant? 

A5. Appl 3 ring the optimal amount of dispersant to effectively disperse oil depends 
on several factors including the type of oil, type of dispersant, temperature, and am- 
bient conditions, and these conditions were evaluated on a daily basis by EPA and 
the Unified Command in determining the amount of dispersant to use The most im- 
portant factor, however, is the amount of oil spilled, which directly influences the 
dispersant dosage. Typically, the amount of dispersant needed for effective disper- 
sion relative to the volume of spilled oil, called the dispersant-to-oil ratio (DOR), is 
around 1:20 to 1:50 (5% to 2% based on surface application). However, based on the 
limited impact to the shoreline compared to initial estimates, EPA believes that the 
dispersant application amounts were effective in reducing impacts to the shoreline. 

The joint USCG/EPA May 10, 2010 directive to BP outlined a monitoring plan for 
surface and subsurface application of dispersants which for subsurface include shut- 
down criteria for dissolved oxygen levels and rotifer toxicity tests. Concerns were 
not raised regarding depletion of dissolved oxygen or toxic effects measured by the 
Rototox assay. 

Q6. Is it possible that the subsurface application of dispersants limits the effective- 
ness of in situ burning? How does the subsurface application of dispersants and 
subsequent surface application of “chemical herders” affect the recovery ! in situ 
burn efforts? 

A6. Both in-situ burning (ISB) and the subsurface application of dispersant oc- 
curred on a regular basis. To EPA’s knowledge, chemical herders were not used in 
the Gulf response effort. While the subsurface application of dispersants reduced the 
amount of oil on the surface that would need to be burned, it is believed that dis- 
persant application did not limit the effectiveness of in-situ burning. Typically, if the 
seas are calm, dispersant use on the surface is less effective, while ISI5 is more ef- 
fective. The reason is that dispersants need wave energy or turbulence to create the 
small dispersed oil droplets, and ISB requires calm seas to enable effective contain- 
ment and ignition of the oil. On days when the weather was calm, the Unified Area 
Command and Incident Commander were in a position to decide to use ISB in favor 
of surface application of dispersants. On days when the seas were rough, decisions 
would be more favorable to use surface dispersant application instead of ISB. 

Q7. Some experts have suggested that we transition our regulatory system from the 
current prescriptive-based framework to a “performance-based framework,” not- 
ing that this is a trend among safety regulators worldwide, particularly in Nor- 
way. The argument is that the prescriptive-based regulatory approach tends to 
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create a passive attitude among companies, which aim to pass regulatory inspee- 
tions instead of focusing on system performance. 

a. What is your reaction to this general approach^ 

b. Could it potentially improve drilling safety without adding excessive regu- 
latory costs and other burdens on produeers? 

e. Is the Federal government considering such an approach? 

A7. EPA defers to the Department of the Interior (DOI) with respect to its regula- 
tion of offshore oil and gas drilling safety, and notes that DOI is taking a series 
of steps to strengthen its oversight regime. 

Q8. At last year’s hearing, Mr. Edinger of the California Fish and Game listed in 
his testimony four teehnology areas that required improvements: reduced visi- 
bility or nighttime oil detection capabilities, containment in high velocity cur- 
rents, greater use of chemical dispersants, and ship simulators for ship pilots 
to improve maritime navigational safety. 

a. Given these suggestions, what, if any, progress has been made in the past year 
improving these teehnology areas? 

A8. Because nighttime oil detection capabilities, containment in high velocity cur- 
rents, and ship simulators are not in EPA’s jurisdiction, we defer to NOAA, the 
USCG, and BOEMRE to address these issues. EPA focused on monitoring the use 
of dispersant in the spill response. Through its monitoring and sampling plans, EPA 
ensured that dispersant use was minimized to preclude negative ecological and envi- 
ronmental effects. The Deepwater Horizon response has brought greater attention 
to the need for oil spill technology development. 

The Interagency Alternative Technology Assessment Program workgroup (lATAP), 
established by the National Incident Commander for the Deepwater Horizon oil 
spill, (USCG), established a process for collecting and reviewing oil spill technology 
solutions. EPA was involved in reviewing these proposals and providing rec- 
ommendations on which ones merited consideration for trial testing. The Deepwater 
Horizon oil spill reminds us that new technologies to meet our domestic energy 
needs will require new response technologies not previously envisioned. Progress 
has been made in our wave tank with collaboration with our Canadian neighbors, 
especially in the areas of determining the mixing energy needed for effective disper- 
sion, developing better means of measuring dispersion effectiveness using particle 
size analyzing equipment and innovative fluorescence measurements, and con- 
ducting caged fish assays to quantify induced toxicity to various species. However, 
much more definitive work still needs to be done to fully understand dispersant 
technology. 

Q9. What new technologies have been identified as having the potential for impact 
on oil spill cleanup methods and what is the current status of these technologies, 
both from a research and development standpoint and for eurrent implementa- 
tion in the BP spill? 

A9. The Interagency Alternative Technology Assessment Program workgroup 
(lATAP), established by the National Incident Commander for the Deepwater Hori- 
zon oil spill (USCG) established a process for collecting and reviewing oil spill re- 
sponse solutions from scientists and vendors. The lATAP and the USCG’s Research 
and Development Center (RDC) screened and triaged submissions based on tech- 
nical feasibility, efficacy, and deployability. Several thousand proposals were sub- 
mitted to the IATAP workgroup, and EPA worked with the USCG to review various 
proposals, as needed. However, we defer to USCG for an account of these submis- 
sions. 
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Answers to Post-Hearing Questions 
Responses by Dr. Jeffrey Short, Pacific Science Director, Oceana 

Questions submitted by Chairman Brian Baird 

Ql. We have an unprecedented response happening to this spill, hut it is worrisome 
that we seem to have few metrics to actually measure how effective our response 
is. 

For example, how do we know if adding 5,000 gallons of dispersant a day is 
enough, or if 50,000 gallons is needed in order to be effective? How do we know 
what quantity is needed to be effective? 

What resources or research is needed to establish such metrics? 

Al. We have reasonably good data from laboratory studies on the ratio of dispers- 
ant dissolved into oil needed to be effective. Ratios of dispersant to oil between 1:10 
and 1:100 usually achieve substantial dispersion, at least with relatively fresh oil 
(Fingas 2001). Evaluating effectiveness in the field is considerably more problematic 
for a number of reasons. First, it is difficult to know how much oil is in a given 
area as methods for estimating the volume of oil contained within a surface slick 
are very imprecise. Further, judging the amount of dispersant that should be ap- 
plied to effect dispersion requires allowance for the proportions of dispersant that 
are swept away in the air and that fall useless outside oil patches. Once applied, 
the proportion of oil dispersed is almost never estimated; success is usually judged 
on the basis of the appearance of a brownish-white suspension below the sea surface 
soon after application. Without knowing how much of the oil targeted for dispersion 
remains, how much would have dispersed naturally had no dispersant been applied, 
or how much of the dispersed oil recoalesces because of leaching of the dispersant 
back into seawater, the reliability of claims for dispersant effectiveness in the field 
will remain questionable. 

More generally, progress on developing better oil spill response methods is ham- 
pered by three institutional barriers: aversion to exploiting spills of national signifi- 
cance as research opportunities to rigorously compare response methods, the inabil- 
ity to conduct realistic field tests in the waters of the United States and reluctance 
to embrace statistically-rigorous sampling and other measurement methods. 

The first, best way to address this problem would be to dedicate resources to 
measuring, in a robust manner, our successes and failures in responding, especially 
during spills of national significance. For example, currently it is nearly impossible 
to assess differences in the performance of oil skimmers deployed during a spill be- 
cause the proportion of oil in the collected material is rarely measured — only the 
sum of oil and water is. Part of the reason for this failing is that spill responders 
are reluctant to divert resources from response efforts toward studies on the effec- 
tiveness of the different methods used for fear of losing the opportunity to capture 
more oil. This leads to a vicious circle that materially retards identification of more 
effective methods. 

Evaluating the effectiveness of response methods is also hampered by the com- 
plexity of oil and its behavior once released into the environment. Crude and refined 
oils vary considerably in properties and composition, which can change dramatically 
following discharge. Response officials need to be able to identify which combina- 
tions will be most effective with the least collateral damage for the particular situa- 
tion confronting them. What worked well in one spill may not work as well in the 
next. This suggests the need to develop a robust body of performance results, quan- 
titatively measured, in a broad variety of situations. 

An obvious remedy would be to conduct experimental oil spills in waters of the 
United States, but the U.S. Environmental Protection Agency has not to my knowl- 
edge allowed willful discharge of crude oil for such research purposes for decades. 

The resources and research most urgently needed to establish performance 
metrics for response methods include reliable field methods for measuring oil once 
it is released. These methods can be either new technologies, such as optical sensors 
for remote sensing, or adoption of statistical methods for quantifying oil in diverse 
environmental compartments. Currently, estimates of oil in the environment tend 
to be given as minimums, with little effort devoted to estimating the precision of 
such estimates. While efforts to estimate the precision are more expensive, they are 
considerably more informative. Eor example, knowing how much oil is in an oiled 
coastal marsh is much more useful for policy makers than simply knowing there is 
at least some minimal amount, with little idea of what the meiximum might be. 
Such methods were first developed for the 1989 Exxon Valdez spill (Brodersen et 
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al. 1999, Short et al. 2004), and will hopefully be developed further and adopted 
more widely for the Deepwater Horizon blowout. 

Q2. What types of research infrastructure or funding mechanisms would help us 
truly advance the fields of oil spill prevention and cleanup? Specifically, what 
research do we need to invest in to significantly increase oil recovery rates? Is 
it physically possible to have greater recovery rates? 

A2. There are three factors that limit the effectiveness of current response methods: 
weather, scale, and substrate complexity. At small scales in calm weather and in 
open water, there are many methods available for collecting and separating oil from 
surface water once the oil is sufficiently corralled by booms or other means. Unfortu- 
nately, booms are only effective for corralling oil at sea states below about 5 feet, 
so these approaches only really work in calm weather. Development of larger-scale 
skimmers that can operate effectively in higher sea states would, therefore, be espe- 
cially helpful. 

Further, surface oil can spread and fragment so rapidly in large-scale spills that 
the primary difficulty becomes keeping track of where all the fragments are, 
prioritizing them for response, and then getting the oil recovery equipment to the 
highest-priority fragments before knowledge of their location is lost. On the basis 
of discharge rates produced since my written testimony was submitted it appears 
that the rate of oil slick creation in the case of the Deepwater Horizon blowout, is 
closer to a football field per second. Given that rate and the fact that oil is appearing 
at random within a circle of about 2 miles in diameter and immediately fragmenting 
and drifting apart (especially at night), our ability to corral the oil near the dis- 
charge site is simply overwhelmed, and there probably are not enough skimmers in 
the world to keep up. Tracking the largest fragments of oil slick that escape the im- 
mediate area by aircraft surveillance or satellite is helpful and, to a considerable 
extent is already being done, although the effectiveness of these methods as also 
limited by weather. Nonetheless, development of better methods for remotely sens- 
ing oil slicks on water and estimating their volume would be very helpful. Unfortu- 
nately, such methods are unlikely to work for oil that attains near-neutral buoy- 
ancy, when slight disturbance of the sea surface by wind can temporarily submerge 
much of the oil associated with the surface, obscuring it from surface observation. 

It may be feasible to maintain an inventory of oil spill response capacity capable 
of dealing with very large spills. It is likely, however, that the cost of maintaining 
several such inventories near regions of large-scale offshore oil development would 
be prohibitive, especially given the very low frequency of such catastrophic events 
(on the order of once per decade or less). 

Better methods for removing oil from complex habitats such as porous rocky 
shorelines or coastal marshes are urgently needed, and the prospects for developing 
more effective methods are considerably brighter. Research on the application of bio- 
remediation techniques has lead to noteworthy improvements over the last two dec- 
ades, and additional support is likely to prove rewarding. One of the main difficul- 
ties limiting the effectiveness of these methods is in keeping oil-degrading microbes 
continuously supplied with the nutrients they need to remain active. A related area 
where research may well prove rewarding is development of microbes that can de- 
grade oil in the absence of oxygen. Development of methods to deliver the right mi- 
crobes and nutrients on a sustained basis should be feasible and would be very help- 
ful if successful. 

One obvious source of funding for these efforts would be the Oil Spill Liability 
Trust Fund. Ideally, these funds would be administered through a permanently-con- 
stituted body similar to that described below in my response to Chairman Baird’s 
question number 6. As for infrastructure, NOAA’s Office of Response and Restora- 
tion has experience overseeing such research, as does the U.S. Coast Guard and the 
Bureau of Ocean Energy Management, Regulation and Enforcement. An oversight 
body composed of representatives from these Federal agencies should provide guid- 
ance as to the research agenda and priorities, to review proposals and monitor per- 
formance. Federal agencies, academic institutions, and industry should be eligible 
to apply for funds, but only provided strict scientific standards are met (see my re- 
sponse to Chairman Baird’s question number 4 below). Finally, such research should 
be coordinated and, as appropriate, in collaboration with the considerable on-going 
efforts in Canada, France, the United Kingdom and Norway. 

Q3. Since April 20, 2010, the country has seen many Federal agencies actively re- 
sponding to the Deepwater Horizon spill. 

In your 30 years experience dealing with oil spills, how has this response been 
different? 
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How have research findings from the larger oil spill response community been 
adopted into the response of the Federal Government overall? 

A3. Federal agencies have developed procedures for coordinating their responses to 
oil spills, which work reasonably well for small to moderate discharges and have not 
changed dramatically since implementation of the Oil Pollution Act of 1990. These 
procedures come under increasing strain with large spills, because they can over- 
whelm staff trained for such purposes and because staff are required to train others 
who are re-assigned to help. Consequently, although agencies strive to address their 
ongoing responsibilities along with the dramatically increased burdens placed upon 
them by catastrophic events, performance necessarily suffers in one if not both do- 
mains. Making matters worse, as the interval between major spill events increases, 
there is increasing pressure to reduce budgets for agency resources and infrastruc- 
ture to deal with large-scale events. This is rather like constantly cutting the budget 
for the fire department, then wishing it were bigger when a serious fire breaks out. 

Because agency budgets have been so constrained, resources for research and 
evaluation of response options have been severely limited, so that agencies find it 
difficult to independently assess how well various response options actually work in 
the field, in turn constraining their ability to improve response efficiency. Because 
most funding for research on oil spill response technology comes from the private 
sector, government agencies are often placed in the unfortunate position of having 
to accept industry claims for performance without an independent means of 
verifying it. 

This situation could be remedied if sufficient inducements were in place to encour- 
age industry to adhere to higher scientific standards when developing new response 
technologies. For example. Federal permitting agencies could decline to recognize 
any response technology that has not been demonstrated to meet specified perform- 
ance requirements under field conditions, if such performance is relied upon to sat- 
isfy oil spill response capability in environmental impact statements and other regu- 
latory documents to assure the public that proposed oil field development is environ- 
mentally safe. 

Q4. Rigorous scientific standards are very important as the country engages in a va- 
riety of oil pollution and cleanup research and development initiatives. In your 
written testimony you note that “all too often, field tests fail to meet basic sci- 
entific criteria for experiments”. 

What steps should the Federal Government take to ensure that reasonable cri- 
teria for studies are developed? 

Should the development of criteria be a public-private activity? 

A4. Research on oil spill response technologies is primarily driven by the fact that 
industry has to demonstrate capability to deal with accidents in order to obtain reg- 
ulatory approval to explore for and develop oil fields. Because most of the funding 
for such research comes from industry, industry currently decides which standards 
to use for evaluating performance. These standards may amount to little more than 
a demonstration of limited success under ideal conditions. In contrast, rigorous sci- 
entific standards include clear answers to questions such as: (1) are the results re- 
peatable? (2) what results would have been found had the treatment not been ap- 
plied? (3) what range of conditions are the results valid under? (4) what range of 
oil products and weathering states are the results valid for? (5) what is the uncer- 
tainty of the results (i.e. how precise are the results claimed)? 

New response methods that have limited actual utility are routinely recommended 
by private industry. For example, private companies made enthusiastic claims to the 
Exxon Valdez Oil Spill Trustee Council in support of a commercial product and ap- 
plication method to remove residual oil on beaches of Prince William Sound, Alaska, 
despite scant actual hard data on performance in the field. The EVOSTC reluctantly 
agreed to a limited test, insisting that performance be rigorously assessed by NOAA. 
My colleagues and I at NOAA’s Auke Bay Laboratories did the evaluation. In the 
end, we found the method did succeed in removing a significant amount of oil from 
the treated beaches, but at a cost of around $1 million dollars to recover about 65 
gallons of oil. Worse, our monitoring indicated that several more such treatments 
would have to be applied over the course of several years to clean the beaches com- 
pletely (Brodersen et al. 1999). Most agreed this was not worth the expense and col- 
lateral damage inflicted on the treated beaches, and the project ended after the first 
year. A program to evaluate these new technologies coupled with a stringent re- 
quirement to demonstrate their efficacy before drilling occurs would help to alleviate 
this circumstance. 

More often, such projects go forward with little or no monitoring to determine ef- 
fectiveness. We see an example now in the Deepwater Horizon blowout with the pro- 
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posal to bulldoze oiled sand farther into the surf zone to facilitate oil removal, with 
no data put forward to inform us of how much oil such a procedure would actually 
remove from the sand, or what the cost per gallon of oil removed would be. Cur- 
rently, plausible-sounding ideas such as this are put forward and all too often adopt- 
ed with little or no attempt to evaluate their effectiveness. 

This situation could be largely remedied if the Federal agencies involved simply 
insisted on adherence to scientific standards similar to those imposed by the Food 
& Drug Administration on applicants for product approval. Such products must be 
demonstrated to be safe and effective under the conditions of their proposed use. Ex- 
periments to demonstrate this would be facilitated by allowing experimental oil 
spills in U.S. waters, because then we could perform un-biased performance trials. 

Q5. In your testimony you cite that NOAA’s Office of Response and Restoration has 
lost about 30% of its staff over the last eight years. This office is responsible for 
providing scientific advice to guide oil spill response efforts and to evaluate the 
environmental damages caused by oil pollution. 

How could the Federal Government’s response to the BP Deepwater Horizon spill 
be different if OR&R were better funded and OR&R staff had not been cut? 

Since NOAA’s staff has been cut, who in the Federal Government has been doing 
scientific research on oil spill response? 

A5. One immediate consequence of the shortfall is that OR&R has had to suspend 
work on most if not all the other oil spill cases on which it was working in order 
to marshal its response to the Deepwater Horizon blowout. The interests of the 
United States are not well served if smaller-scale polluters, whose impacts in aggre- 
gate over the span of several years may rival those of the Deepwater Horizon, are 
ignored for want of investigative capacity. Furthermore, OR&R has had to focus on 
its response capability per se, leaving little capacity available to conduct or even 
oversee research that would improve the efficiency of oil spill response. Also, while 
OR&R could and should support research on the environmental damage caused by 
oil spills, such efforts currently receive scant attention. 

Other Federal agencies that do scientific research on oil spill response include the 
U.S. Coast Guard, the Environmental Protection Agency, and the Bureau of Ocean 
Energy Management, Regulation and Enforcement. 

Q6. BP has pledged $500 million for independent research into the consequences of 
the Deepwater Horizon spill. How should these funds be managed to ensure they 
go to the most appropriate institutions and are used most effectively? 

A6. I strongly urge that the example set by the Exxon Valdez Oil Spill Trustee 
Council be followed as a model for administrative oversight of the funds pledged by 
BP. The essential elements of this model include: (1) a clear statement of the scope, 
issues, questions and objectives that the research is intended to address, at min- 
imum including the perturbations caused by the Deepwater Horizon blowout in com- 
parison with natural variability in the functioning of marine and coastal ecosystems, 
the fate and effects of the oil, the identification of the most important ecological 
areas that are vulnerable to either direct impacts from the oil or to indirect impacts 
from cleanup efforts or from ecosystem disruption; (2) a rigorous scientific peer-re- 
view process for proposals submitted for consideration; (3) subsequent review by a 
public advisory group to ensure that studies address questions deemed important 
by the public; (4) co-ordination of these procedures by a Chief Scientist; (5) a final 
review and approval process by the Trustee Agencies; (6) an administrative process 
that monitors performance of funded proposals to ensure that progress and final re- 
ports are submitted in a timely manner; and (7) an Executive Director to co-ordinate 
the overall process. It is crucial that the scientific review be conducted first, to 
eliminate proposals that lack scientific merit or do not address the objectives identi- 
fied, before review for other considerations. 


Questions submitted by Representative Bob Inglis 

Ql. What skimming technologies or advancements do you believe to be available that 
have not been, fully developed? 

Al. As noted in my response above to Chairman Baird’s question number 2 above, 
development of oil skimmers that can operate in heavier seas would improve our 
ability to collect oil from surface slicks substantially. Also, technologies to allow op- 
erations to be conducted safely into the night would be very useful. 
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Q2. Are you aware of any technologies developed overseas, as have been referenced 
by representatives of the Unified Command, which could have been, further de- 
veloped or procured prior to the Deepwater Horizon spill? 

A2. The international community involved with oil spill response technology meets 
biannually at the International Oil Spill Conference {www.iosc.org) to exchange in- 
formation on, among other things, new developments in response technologies. U.S. 
Federal agencies, including the Coast Guard, NOAA, EPA and BOEMRE are among 
the sponsors of this conference, along with several petroleum industry organizations. 
This sponsorship and participation ensures that U.S. agencies remain at the leading 
edge of developments and awareness regarding advances in oil spill response tech- 
nology. 

Q3. In your written statement, you claim that “response options at sea cannot be ap- 
plied to more than a small fraction of the oil discharged during a large-scale 
release” and that this is due to “the difficulty of bringing the necessary resources, 
for applying these mitigation methods at the scale required”. 

One of the purposes of the Oil Pollution Act of 1990 was to facilitate and expe- 
dited the movement of resources to where they are needed. Are you saying that 
the problems exhibited with moving resources during the response to the Exxon 
Valdez spill still exist today? 

What can be done to bring these resources together? Does it require a greater 
understanding of existing response resources and where they are located? 

Would a national clearinghouse for response equipment and latest technological 
advancements alleviate some of these difficulties? 

A3. I have substantially addressed these issues in my response to Chairman Baird’s 
question number 2 above. Basically, when very large spills such as the Deepwater 
Horizon occur, they overwhelm our capacity to deal with them. While the Oil Pollu- 
tion Act of 1990 succeeded in improving our ability to move resources where needed, 
we still face serious limitations in keeping track of a rapidly expanding oil slick that 
is fragmenting and dispersing, and in getting skimmers or other response hardware 
to even a fraction of the oil fragments that are floating away from each other in 
the ocean. So, it is not a matter of having the response resources located in the right 
places prior to a spill, it is a matter of tracking thousands of oil slick fragments 
and getting boats to them before nightfall. 

while a national clearinghouse for response equipment and use of the latest tech- 
nological advancements (provided they can be demonstrated to actually work; see 
my response to Chairman Baird’s question number 4 above) might marginally im- 
prove responses in some instances, for very large spills we should be realistic about 
what to expect even if all goes perfectly. 

Q4. In your written testimony, you state that Federal agencies need to insist that sci- 
entific standards are met before relying on results touted for new approaches to 
oil spill response and mitigation. 

How wide-spread is the use of technology for oil spill cleanup whose effectiveness 
relies on data that does not meet rigorous scientific standards? Are you aware 
if this practice violates any Federal policies regarding scientific integrity? 

Has any of this technology been used in the current Gulf oil spill response and 
cleanup? If so, how has that technology performed? Has it hampered or impeded 
cleanup efforts in any way? 

Do you have any recommendations for the Committee on any legislative fixes 
that might address this potentially disastrous loophole? 

A4. This question is very similar to Chairman Baird’s question number 4 above, to 
which I refer for my answer. However, I want to emphasize here that I do not think 
Federal agencies are violating existing Federal policies regarding scientific integrity. 
Rather, they are too often confronted with a difficult choice between accepting in- 
dustry claims about the effectiveness of technologies with little capacity for verifying 
those claims independently, or rejecting them again on little basis and thus expos- 
ing themselves to criticism for impeding progress. 

Dubious technologies are recommended routinely by those that developed them. 
It is usually difficult to assess whether these technologies actually helped or im- 
peded the response effort because quantitative evaluations of performance are so 
often simply not done. 

As noted above in my response to Chairman Baird’s question number 4, however, 
there are two legislative fixes that would go a long way toward improving the utility 
and reliability of technological advances for oil spill response. First, standards com- 
parable to those used by the U.S. Food and Drug Administration for their approval 
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of new products could be modified for application to oil spill response technologies, 
whereby candidate technologies must demonstrate they are safe and effective under 
the conditions of their recommended use. Second, agencies involved in the oil field 
permitting process could simply refuse to acknowledge any technology that fails to 
meet these standards when considering spill response plans submitted by the indus- 
try for new oil field development. Such an oversight standard would quickly lead 
to clear-cut and reliable data on performance. 

References 

Brodersen, C., J. Short, L. Holland, M. Carls, J. Pella, M. Larsen, and S. Rice. 1999. 
Evaluation of oil removal from beaches eight years after the Exxon Valdez oil 
spill. Proceedings of the Twenty-second Arctic and Marine Oilspill Program 
(AMOP) Technical Seminar, Environment Canada, Ottawa, Ont. pp. 325-336. 
Fingas, M. 2001. The Basics of Oil Spill Cleanup. Second edition, J. Charles, ed. 
Lewis Publishers, CRC Press LLC, 2000 N.W. Corporate Blvd, Boca Raton, FL 
33431. 

Short, J. W., Lindeberg, M. R., Harris, P. M., Maselko, J. M., Pella, J. J., and Rice, 
S. D. 2004. An estimate of oil persisting on beaches of Prince William Sound, 
12 years after the Exxon Valdez oil spill. Environmental Science and Tech- 
nology, 38:19-26. 



186 


Answers to Post-Hearing Questions 

Responses by Dr. Samantha Joye, Professor of Marine Sciences, University of Geor- 
gia 

Questions submitted by Chairman Brian Baird 

Ql. “How are experts working with the Federal team to increase access to data and 
to deliver data in a transparent manner?’ 

Al. With respect to Deep water research, independent scientific experts submit data 
from their research cruises, along with daily reports, to the Deep water Integrated 
Ocean Operations Planning commanders and these data are being posted on a Wiki 
site (https:! i www.st.nmfs.noaa.gov j confluence j display i OOP ! Home). I was told 
such data would be used to plan/organize the response but it is unclear to me how 
this process works. The urgent nature of this disaster has required all scientist in- 
volved in the response to expedite the usual scientific vetting process and provide 
data in ways (e.g. to the media) and on timescales (e.g. within days to weeks instead 
of months) that we are not accustomed to. While it is essential to convey informa- 
tion as soon as possible, the emergency response situation makes it even more crit- 
ical than usual to analyze the data critically and thoroughly so that the message 
conveyed is robust and correct. 

From my own experiences, I feel there is, at best, opaque, inefficient transfer of 
information from Federal agencies to independent scientists — the situation is one- 
sided: independent scientists provide data to agencies but agencies do not provide 
data to scientists. The lack of rapid, free exchange and discussion of ideas, missions, 
and effort allocation has slowed and seriously impacted (negatively) the response ef- 
fort; this is a particularly serious issue with respect to blue water work. 

Q2a. “. . . we seem to have few metrics to actually measure how effective our re- 
sponse is. How do we know if adding 5,000 gallons of dispersant per day is 
enough, or if 50,000 gallons are needed to be effective! How do we know what 
quantity is effective!” 

A2a. Most of what we know about dispersant effectiveness is based on a very lim- 
ited number of studies performed by academic scientists, the EPA or NALCO (the 
company who produces COREXIT). The effective ratio stated in most of the lit- 
erature is 10:1 (oihdispersant) but in reality, the ratio may vary depending on the 
type of oil (weathered, fresh), its composition, etc. Further, it remains unclear to me 
how the scale/size of the dispersant application is being determined, particularly at 
the seafloor. I believe there are more unknowns (esp. regarding “costs”) than 
knowns (both “benefits” and “costs”), with respect to the efficacy and potential nega- 
tive impacts of dispersants, and together these unknowns leave me extremely con- 
cerned about the level of dispersant use in this incident response and about the po- 
tential the long term negative impacts of dispersants on both the oceanic system, 
the coastal systems, and on humans exposed to these chemicals and their break- 
down products, some of which may be harmful. 

Q2b. “. . . we seem to have few metrics to actually measure how effective our re- 
sponse is. What resources or research is needed to establish such metrics!” 

A2b. Using dispersants as one example, clearly there was a strong need to study 
the environmental impacts and degradation kinetics, for example, of these com- 
pounds prior to their large-scale introduction to the Gulf of Mexico. A basic research 
program, potentially funded by oil and gas industry royalties, on efficacy, toxicity 
and biodegradation of dispersants is sorely needed. Along those lines, more basic re- 
search on oil and gas degradation and what controls their degradation in the envi- 
ronment (with and without dispersants) is absolutely necessary. Much of these sorts 
of data are needed now, but “better late than never”. 

Q3. “What types of research and research infrastructure or funding mechanisms 
would help us truly advance the fields of oil spill prevention and cleanup! Spe- 
cifically, what research do we need to invest in to significantly increase oil recov- 
ery rates! It is physically possible to have greater recovery rates!” 

A3. This is outside my area of expertise but I want to make a few comments. As 
long as research funding related to oil spill cleanup is only available for a year or 
two after a major spill, there will be essentially no progress. Indeed, our under- 
standing of the natural processing of oil and gas in the ocean is extremely limited 
because there are very few funding mechanisms available to support this work. 
“Biodegradation” of hydrocarbons is often considered too applied for some funding 
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agencies; that, or the topic is said to be “more appropriate” for MMS or EPA. One 
could argue that spill prevention and cleanup research should be funded by the in- 
dustry. I agree but I feel the funds should be distributed through a Federal agency. 
Perhaps such a research program could be administered through an arm of the new 
Bureau of Ocean Energy Management, Regulation and Enforcement? 

With respect to the recover rates, YES, recovery rates could have been much high- 
er, much earlier in the incident. The biggest issue, in my opinion, is that BP under- 
estimated the size of the leak (5000 bbl rather than 5()000 bbl or more) and their 
capacity to recover was based on the 5000 leak rate. Had they documented the size 
of the leak correctly, early on, recovery would have been improved (in all likelihood). 

Q4. “What additional challenges would we face if the Deepwater Horizon spill had 
occurred in the Arctic?” 

A4. This is a possibility I have spent quite some time thinking about since the 
Deepwater Horizon sank: I believe this incident would have been 100 (or more) 
times worse had it occurred in the Arctic. The Arctic is ice covered much of the year. 
The nearest source of booms is likely Seattle. The nearest Coast Guard station is 
likely 1000-2000 miles away. How would an under ice blowout be controlled in such 
an isolated, extreme environment? Answer, it might not be controllable; establishing 
control would take much longer; the environmental impact could be catastrophic. 
The mere possibility of a blowout in the Arctic, particularly in ice-covered regions, 
is, in my opinion, reason enough to take Arctic Ocean drilling “off the table”. 

Q5. “Please describe potential targeted research programs that you think should be 
conducted on the BP Deepwater Horizon Oil Spill to truly advance our under- 
standing of oil pollution and cleanup.” 

A5. First, let me say that this is not an “oil spill”, it’s a hydrocarbon — oil + gas — 
spill and we need to understand the impacts of hydrocarbons, in general, on the sys- 
tem. I will outline what I see as the phases of research and since my expertise is 
oceanography, I will focus on the blue water impacts rather than coastal, nearshore 
impacts though I stress that by doing so, I am not inferring that one system is more 
or less important than the other. I will divide the research into what I see as the 
critical components for dealing with deepwater blowout. 

If a situation like this ever arises again — and I sincerely hope it does not — the 
first step taken should be to assemble a diverse, interdisciplinary scientific advisory 
panel. This panel could serve both as a source of ideas regarding research effort and 
it would help guide the Federal Response. I believe it would be wise to establish 
regional advisory boards in advance so that they are in place in the event of such 
a disaster. Perhaps the National Academy of Science “Ocean Studies Board” or the 
“Oil in the Environment” group could assemble such teams. 

Research Areas and Needs 

I. Spill Verification: Document the magnitude of oil and gas release imme- 
diately and continuously during the event. Such measurements should be made by 
an independent science team comprised of the most qualified experts, preferably 
those with experience in the habitat in question, rather than the company in charge 
of containment/control of the wellhead. Understanding the temporal signature of 
leakage could teach us a lot about how the reservoir is behaving. Such measure- 
ments require sophisticated acoustic and optical instrumentation, access to ROVs 
(which are limited in availability in the UNOLS fleet), and development and con- 
tinual improvement of mathematical models to simulate fluid jets and plumes. 

II. Determine hydrocarbon distributions and concentrations in the spill 
zone: Weeks went by before field measurements of oil concentration and vertical 
distribution in the water column began. More than a month went by before similar 
studies commenced on dissolved gases such as methane. Subsequent to the Pelican 
cruise, many vessels have used optical sensors to map the distribution of colored dis- 
solved organic matter in the water column. Only a handful of research cruises have 
measured dissolved gases (perhaps two other cruises aside from my cruise). No stud- 
ies that I am aware of to date have looked at the sedimentation of oil on the 
seafloor. The distribution of hydrocarbons — gas and oil — needs to be determined and 
tracked through time. How much is on the surface? How much is at depth and 
where is it? How much is on the bottom? What are the sizes of surface slicks and 
how do they change? Where are the subsurface plumes of oil and gas and how are 
they changing over time? How fast is oil sedimenting to the bottom? There are peo- 
ple who can make these measurements and answer these questions. Unfortunately, 
there is not a cohesive structure to the scientific response (i.e. NOAA’s efforts ) and 
there has not been enough additional funding (i.e. through the NSF) to allow inde- 
pendent scientists to make the required measurements. 
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III. Determine breakdown rates of hydrocarbons (biotic and abiotic) and 
how these rates(s) impact/influence other important elemental budgets (e.g. 
oxygen): How fast are oil and gas degraded biologically? Do dispersants increase 
or decrease such processes (why)? What are the relative proportion of biotic vs. abi- 
otic degradation of oil and how does this split vary with time and space? What fac- 
tors regulate (biotic) oil and gas breakdown? Do these factors vary? How does oil 
and gas breakdown influence carbon and oxygen cycling? Does breakdown lead to 
low oxygen waters? Does breakdown lead to ocean acidification? Are the impacts lo- 
calized or large scale? 

IV. Which hydrocarbons [oil and gas] are incorporated into the food web? 

How does this happen? What are the fisheries implications? The general assumption 
is that not much oil ends up getting bioaccumulated. What about the dispersants? 
Are they bioaccumulated? Does dispersant application alter bioaccumulation of oil 
and gas? 

V. Background Research to provide baseline data and basic under- 
standings. There is a critical need for baseline data on hydrocarbon distributions 
and metabolism in the Gulf of Mexico (and other systems). Establishing a series of 
basic research programs on “hydrocarbon ecosystems” could go a long way in pro- 
viding both of these needs. In the past, MMS has supported some research along 
these lines but much of this work was focused on chemosynthetic animal commu- 
nities. These habitats are critical but more work on basic biodegradation, microbi- 
ology, and environmental regulation of biodegradation in both sediments and the 
water column is needed. Again, royalty revenue could be used to fund such a re- 
search program hut the program could be jointly administered by NSF, NOAA, and 
the new “MMS”. 

Q6. “BP has pledged $500 Million for independent research into the consequences of 
the oil spill. How should these funds be best managed to ensure they go to the 
most appropriate institutions and are the most effective?” 

A6. For the sake of transparency and fairness, the funds should be made available 
through competitive grants and the competition should be administered by a Fed- 
eral agency with experience in this area. It is still unclear to me how these funds 
will be distributed; the process has already been politicized and become far too com- 
plicated (i.e. why should state Governor’s have a say in how the funds are distrib- 
uted? What makes a Governor the appropriate judge of a study’s scientific merit or 
lack there of? Having a single institution (LSU?) or a person at an institution (Chris 
D’Elia at LSU) in charge of disbursing funds could be problematic. 

I feel strongly that these funds should be distributed in a non-political way-and 
that would h best done via a competitive grants process that is administered by a 
Federal agency (NSF, NOAA, SeaGrant) or by some third party (consulting firm or 
non-profit. Nature Conservancy) that has no vested interest in the process. 

Finally, I do not believe $500M ($50M a year for ten years) is nearly enough to 
evaluate properly the various impacts and long term consequences of this oil spill 
on coastal and offshore habitats. In reality the cost to do this right would be 2-4 
times that amount. 


Questions submitted by Representative Bob Inglis 

Ql. . . provide a brief summary of your understanding of what research has been 
done on sub-surface dispersants since the Oil Pollution Act of 1990? Do you be- 
lieve this research has been executed appropriately and in a manner that con- 
siders the overall environmental impact of oil spills as well as oil spill response 
methods, like the use of dispersants?” 

Al. I am not an expert on dispersants but I have learned a lot more about them 
since April 22, 2010. There is insufficient data to conclude with any certainty that 
an oil spill is less dangerous to the environment (reduced toxicity or increased bio- 
remediation) when dispersants are employed. Quite the contrary, we learned from 
the Exxon Valdez Oil Spill that dispersants are toxic to many larvae. We do not 
know the impacts of dispersants on oceanic neuston nor do we know the impact on 
oceanic microbial communities or their activity. We know next to nothing, yet 
dispersants are being applied as if there is absolutely no problem. I fear this [large- 
scale dispersant use and use of known toxic dispersants] may end up being one of 
the most costly gambles of this oil spill. 

Q2. ‘You point out that the Gulf of Mexico system is accustomed to natural inputs 
of oil and gas and biological communities have adapted to endure, and in some 
cases metabolize these materials. What impact do you think a spill like the DWH 
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incident will have on the biota of the GoM? What adaptation mechanisms cur- 
rently exist that would give the Gulf ecosystems the resiliency needed to recover?” 

A2. On a daily basis, the DWH spill is introducing 25-60 times the volume of oil 
(35000 to 60000 hhl) that is naturally introduced across the entire GoM (1000 hhl); 
this oil and gas is being injected into a very localized area. The impacts will be se- 
vere. Aromatic components of oil can be toxic (quickly). Microbial metabolism of oil 
and gas will result in concomitant consumption of molecular oxygen that is dis- 
solved in the water. Oxygen consumption below critical levels (2 mg/L) makes water 
uninhabitable to higher organisms (any oxygen-respiring creature). Sedimentation of 
oil to the bottom could suffocate organisms there. The biotic impacts are likely wide- 
spread and severe and we are not quantifying these impacts sufficiently at present 
(in my opinion). 

Because natural seepage is diffuse, most organisms around natural seeps are not 
exposed to high concentrations of toxic compounds. The exception is some oil seeps 
where invertebrates, like mussels and clams, can be exposed to high levels of PAH. 
These organisms have developed or many hundreds if not thousands of years, quite 
a tolerance for PAH. The majority of the pelagic biota are not similarly adapted so 
would be susceptible to toxicity effects related to, e.g., PAH. Other mechanisms to 
endure the spill include movement (i.e., flee affected areas) or biological selection, 
though selection would only prove an efficient mechanism in this situation for orga- 
nisms with a very short lifetime (i.e. high turnover rate), like microorganisms. 

Q3. . . Mr. Helton has testified that NOAA is currently gathering all available 

data and building a baseline from existing, yet eobbled together, data? Do you 
think this will be sufficient to build an accurate baseline? If not, what would 
you suggest to remedy this type of situation for future oil spills?” 

A3. A baseline cannot be built when there is no data and for some things, like dis- 
solved methane and higher alkane concentrations, microbial distributions and activ- 
ity, there is next to no data. What NOAA puts together will certainly be useful but 
I fear there will be enormous holes in the data set that severely restrict its use. 

I believe we need a routine monitoring program for the Gulf of Mexico where crit- 
ical parameters are tracked over time. I am only aware of one offshore, blue water 
site where biological, geochemical, and geophysical monitoring is ongoing: Mis- 
sissippi Canyon 118 (1000m water depth), a site 8 miles or so upslope of MC252. 
Sediments at this site have been collected and various parameters measured, rough- 
ly annually, since 2006. The MC118 Gas Hydrate Observatory program is funded 
by the National Institute of Undersea Science and Technology, which is a NOAA- 
funded Institute. The goal for the program this year is to expand the monitoring 
program into the water column. This program could serve as a model for others in 
the Gulf of Mexico. In fact, the program director would like to expand the program 
down slope to include two to three deeper sites but he has not secured the funding 
to expand the program to date. 
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Answers to Post-Hearing Questions 

Responses by Dr. Richard Haut, Senior Research Scientist, Houston Advanced Re- 
search Center 

Questions submitted by Chairman Brian Baird 

Ql. What types of research need to be targeted, ecological as well as technoloical, for 

a more effective response to future spills? 

Al. The Houston Advanced Research Center (HARC) has worked with the Research 
Partnership to Secure Energy for America (RPSEA) to establish a process to deter- 
mine an effective research program to address the needs of all stakeholders. On July 
22, 2010, HARC will host a RPSEA Technical Forum where all stakeholders will 
meet to discuss the issues and determine research priorities. The forum will focus 
on identifying and prioritizing research and technology development required in four 
main areas: 

• Enhance Technologies to Minimize Incidents — What is needed to prevent inci- 
dents from occurring? 

• ‘What else can go wrong”? in Ultra-Deepwater. 

• Identify, Develop and Improve Proactive and Reactive Response Procedures 
and Processes — What is needed to minimize the time to respond to an inci- 
dent? What is needed to minimize the environmental impact? 

• Develop Understanding of the Value of Ecosystem Services and Identify Loca- 
tions of High Value in a Seasonally Dynamic Ecosystem — what is needed to 
understand the movement of marine life/wildlife that may be affected by an 
incident? What is needed to understand the impact on ecosystems? What is 
needed to understand the value of ecosystems at risk? 

The agenda for the forum and the current list of participants that have registered 
are given in Appendix A: Research and Technology Needs for Deepwater Devel- 
opment — Addressing Oil Recovery and Effective Cleanup of Oil Spills. 

A white paper will be written and available to all stakeholders after the forum. 
A copy of the white paper will be sent to Janie Wise when it is available. Types 
of research needed to be targeted, ecological as well as technological, for a more ef- 
fective response to future spills fall into three categories: 

• Technology enhancement to minimize incidents — A program aimed at 
preventing incidents from occurring in the first place may be developed. A re- 
view of the state-of-the art of technologies that may be used to improve safe- 
ty, protect the environment, and ensure wellbore integrity of offshore oper- 
ations will identify priorities, as well as technology gaps and further research 
needs. The review should consist of an evaluation of existing safeguards and 
international offshore procedures, standards, and practices. It should also 
identify promising technologies to address safety and environmental concerns 
associated with deepwater, harsh environments. 

• Identification, development, and improvement of proactive and reac- 
tive response procedures and processes will address the research re- 
quired to minimize response time to an incident, so that environmental im- 
pact is minimized. The primary response objectives in any open-water marine 
spill are: 

o Prevent the spill from moving onshore 

o Reduce the environmental impact 

o Speed the degradation of any unrecovered oil while minimizing the harm 
on the ecosystems 

o Mobilize rapid well intervention/containment standby equipment 

• Development of an understanding of the value of ecosystem services 
and location identification of high value in a seasonally dynamic eco- 
system — This program will aim to determine the value of ecosystems. The 
goal is to study deepwater, coastal regions and Gulf Coast wetlands, in order 
to identify high value areas to place monitoring and early warning devices. 
Valuation of ecosystem services can furthermore be used to prioritize spend- 
ing on ecosystem protection. 

Q2. What types or research infrastructure or funding mechanisms would help us 

truly advance the fields of oil spill prevention and cleanup? Specifically, what 
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research do we need to invest in to significantly increase oil recovery rates? is 
it physically possible to have greater recovery rates? 

A2. The Research Partnership to Secure Energy for America (RPSEA: 
www.rpsea.org) is an effective research infrastructure that could manage a program 
to advance the fields of oil spill prevention and cleanup. RPSEA is a multi-purpose 
entity established to facilitate a cooperative effort to identify and develop new meth- 
ods and integrated systems for exploring, producing, and transporting-to-market en- 
ergy or other derivative products from ultra-deepwater and unconventional natural 
gas and other petroleum resources, and to ensure that small producers continue to 
have access to the technical and knowledge resources necessary to continue their 
important contribution to energy production in the U.S. 

Through the Energy Policy Act of 2006 Section 999, RPSEA administers a public- 
private partnership that performs research and development for the ultra-deepwater 
in the Gulf of Mexico, unconventional onshore natural gas, and other petroleum re- 
sources of the United States, namely for small producing companies. RPSEA has 
over 172 members, including 26 research universities, companies, and other organi- 
zations and manages the 37.5 million dollars per year of U.S. Government funds, 
plus cost share funds from project groups. Government funds are generated from 
royalties and funneled to RPSEA through the National Energy Technology Labora- 
tory (NETL), on behalf of the U.S. Department of Energy. Additionally, NETL has 
a $12.5 million dollar per year complementary program under the same Act. The 
two groups work together to ensure that research is properly prioritized and funding 
is effectively utilized. 

Deepwater offshore exploration and production is challenging in many respects. 
Each prospect is full of unknowns, and the industry must be prepared for the worst. 
Its toolkit is vast but it has not kept up with the challenges. A proactive approach 
that studies possible outcomes, plans and prepares people, contains the proper 
amount of safety features and methods to employ them, sets responsible oversight 
and regulations, and is available to all for use is paramount to the safe and environ- 
mentally responsible success of the judicious use of America’s oil and gas resources. 
RPSEA, through its oversight by the Department of Energy through NEIL, stands 
at the forefront of the development of systems to enable the industry to improve en- 
ergy security. RPSEA uniquely provides the structure for researchers and other in- 
terested parties from a multitude of companies, research universities, environmental 
and safety organizations, and others to exchange ideas, transfer technologies, and 
provide unbiased science to develop sound policy. It is because of the role of the Fed- 
eral Government through the EPAct Section 999 Program that RPSEA has been 
successful and that its members are willing and anxious to participate — to lead — 
in these activities that are so important to our country. 

RPSEA was recently named as part of the coalition of the Gulf Project in response 
to the Deepwater Horizon incident by the governor of Texas. 

RPSEA’s various experts, who cover all technical disciplines, develop a plan that 
is updated annually. Specifically, the annual plan (http: II www.rpsea.org ! annual- 
plans) is submitted by RPSEA only after an exhaustive and comprehensive review 
of technology ideas generated by nine committees of subject matter experts. More 
than 700 individuals work to identify and develop these ideas and the subsequent 
plan. RPSEA takes its direction from the Secretary of Energy when he approves the 
annual plan after consultation with a Federal Advisory Panel. The needs are 
prioritized, RPSEA balances near and long term goals, and then publicly issue re- 
quests for proposals. Proposals are evaluated by independent experts and projects 
are selected that follow Federal Acquisition Regulations. Each project must not only 
meet the technical objectives, but it must also provide a plan that ensures that the 
technology will be safe and have no adverse environmental impact. In fact, some of 
the current projects specifically address improved safety and environmental per- 
formance. Although the projects are managed by RPSEA, they utilize industry advi- 
sory boards to assure that they meet their objectives. This process is meant to act 
as a check-and-balance, and it also assists in early development and commercializa- 
tion of any related technologies, ensuring effective technology transfer. The aggres- 
sive technology transfer efforts ensure the work being conducted is applied in a cost 
effective manner. 

The value of collaborative research is important. It is precisely because of govern- 
ment funding that a combined group from academia, research organizations, and in- 
dustry can perform this type of research, which otherwise would not be cost effec- 
tive. Thanks to government funding through the Energy Policy Act, coupled with 
significant industry cost share, the higher risk technology challenges are being ad- 
dressed. The Section 999 funding of $50 million per year ($37.5 million to RPSEA 
and $12.5 million to NETL for complementary research), has been far from suffi- 
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cient to address all the concerns. The program could be far more effective if addi- 
tional funds that have been authorized were appropriated. 

RPSEA is currently in the process of developing their 2011 Annual Plan for re- 
search. The Deepwater Horizon incident has greatly influenced the Plan, and, as a 
result, even more emphasis will be placed on safety and environmental research. We 
must do all we can to make certain that an incident like that involving the Deep- 
water Horizon never happens again. 

RPSEA’s annual plans identify the needed research to increase oil recovery rates 
in a economically, safe, and environmentally sensitive manner. 

Q3. Across the Federal Government there appear to be barriers to tech transfer. 
Please elaborate on what you see as the most restrictive practices or policies cur- 
rently obstructing the transfer of innovations to both the private sector and Fed- 
eral agencies. Has there been a lack of demand by industry, a lack of supply 
by the research sectors, or a communication disconnect between industry and re- 
search sectors? 

A3. Effective technology transfer requires a public/private partnership that has sus- 
tained funding to develop, promote and sustain relationships. For example, The 
Houston Advanced Research Center (HARC) managed the Shared Technology 
Transfer Program to effectively transfer technology from NAVSEA Carderock, one 
of the Navy’s laboratories, to the offshore and maritime industry. This program es- 
tablished a web-based catalog of Navy technologies available to the public, held 
technology workshops and forums five times a year, and established relationships 
with NAVSEA technology experts and industry representatives. The program was 
co-funded by the U.S. Department of Energy and industry. Another effective tech- 
nology transfer effort is the university/national laboratory alliance that HARC has 
established in the Environmentally Friendly Drilling Systems Program, see: http:! 
! www.efdsystems.org / EFDResearch / UniversityNationalLabAlliance. 

One of the issues that industry faces is that there are numerous companies that 
are involved in activities associated with operations in the Gulf of Mexico. Many of 
these are small to medium size companies that do not have research organizations. 
To make real progress with breakthrough technologies and technology transfer, it 
takes a group such as RPSEA to be properly funded and supported by both the U.S. 
government, state governments and by industry. The original concept of funding 
RPSEA at $150 million per year, as authorized in the Energy Policy Act, should be 
revisited, with the majority of this funding going towards safety and environmental 
issues. RPSEA should be responsible for organizing and supervising this research 
and technology development, as RPSEA can do it a cost-effective manner. 

A very successful technology transfer event was recently held in Houston June 
22-23 by RPSEA in which over 300 leading offshore researchers and users of tech- 
nology met to review and comment on the program’s current projects. This event 
was made possible by the Section 999 funds of the Energy Policy Act. 

Through various organizations, industry has been successful in technology trans- 
fer that hold technical conferences and workshops. Examples include the largest en- 
ergy technology transfer event in the world, the Offshore Technology Conference 
held each year the first week of May in Houston. This year some 70,000 people par- 
ticipated. Since the U.S. government has such a minor role technology development 
it has traditionally had a small presence. However, many other international gov- 
ernments that have an offshore role, and that have invested in technology, had a 
significant presence at the OTC promoting their industry and new technologies — 
countries such as Norway, Canada, Nigeria, China, The Netherlands, Brazil, and 
Australia, just to name a few. 

There are also several technical organizations like the Society of Petroleum Engi- 
neers, International Association of Drilling Contractors and the Society of Explo- 
ration Geophysics that hold annual technology conferences and regional workshops 
focused on offshore and safety that excel in technology transfer. They also publish 
the results. Other organizations like the American Petroleum Institute (API), NOIA, 
and ASME hold regular technical committee meetings that work on standards, best 
practices, and reporting on new technologies. 

Technology transfer is only truly successful through application, not by publishing 
papers. Face-to-face meetings among researchers and between technology developers 
and end users within industry are required for effective transfer. Only in this way 
are research challenges identified and prioritized, making sure the technology pro- 
vider and the users have common goals that are aligned. 

The former MMS (now the Bureau of Ocean Energy Management, Regulation, and 
Enforcement: BOEMRE) has held the Gulf of Mexico Region Information Transfer 
Meetings (ITM) for many years. These meetings began in 1980 as an annual meet- 
ing to foster sharing results, methodologies, and ideas related to environmental 
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studies, both inside and outside of MMS. Scientists in these meetings present, dis- 
cuss, and share their findings in support of the Offshore Energy and Minerals Man- 
agement Program. To date, during this meeting series, exciting discoveries have 
been presented, such as chemosynthetic communities, observations and sound of 
sperm whales in the Gulf, technological advances by the offshore oil and gas indus- 
try, and new developments in alternative energy technology, guidance, and regula- 
tions. 

A significant deterrent to technology transfer results from the stringencies of the 
Federal procurement rules, which discourage many organizations from participating 
in the early stages of government-funded research and development. Most compa- 
nies do not have a cost accounting standard that is acceptable under the current 
procurement rules. Intellectual Property (IP) issues are also usually huge barriers. 
Negotiating an acceptable Cooperative Research and Development Agreement 
(CRADA) takes a long time and consumes manpower — discouraging industry from 
working with government laboratories, or government entities from working with 
one another in some cases. 

Communication is enhanced by local contacts. Opening the U.S. Department of 
Energy’s office in the greater Houston area has enabled closer cooperation and col- 
laboration between the DOE, RPSEA, industry, universities and others. Commu- 
nication at the local level needs to be encouraged, supported and enhanced. Only 
in this manner can appropriate oversight be achieved along with successful tech- 
nology transfer. 


Questions submitted by Representative Bob Inglis 

Ql. You describe a research program to develop ecosystem management tools and 
metrics applicable to coastal and offshore regions that would include data collec- 
tion from satellite observations and ecosystem service models that could evaluate 
the changes in benefits received by humans from the environment. 

a. Are you aware of this type of research being performed by any of the agencies 
that sat on the first panel? 

b. What about agencies that we have not called to testify, such as the Depart- 
ment of Energy? 

Al. I believe it is best to answer both parts of these questions together. The Hous- 
ton Advanced Research Center (HARC) has worked with the Research Partnership 
to Secure Energy for America (RPSEA) to engage all stakeholders, to ensure that 
there is communication between various research organizations, to minimize dupli- 
cation of effort and to enhance collaboration. On July 22, 2010, HARC will be 
hosting a RPSEA technical forum where all stakeholders will come together to dis- 
cuss research and technology needs. Information about the forum, including a list 
of participants that are currently registered, is given in Appendix A: Research and 
Technology Needs for Deepwater Development — Addressing Oil Recovery and 
Effective Cleanup of Oil Spills. 

HARC currently chairs RPSEA’s Environmental Advisory Group (EAG). In 2009, 
the EAG was requested to provide comments to RPSEA’s management concerning 
onshore and offshore environmental issues and how RPSEA’s research efforts might 
better take these into consideration. This effort included a review of the tremendous 
amount of environmental research funded by the Federal and state governments as 
well as through private foundations. A copy of the report is given in Appendix B: 
Environmental Research. 

One of RPSEA’s funded programs, the Environmentally Friendly Drilling Systems 
Program, compiled a review of the U.S. Department of Ener^’s Environmental Pro- 
gram. A copy of the report is given in Appendix C: Review of the U.S. Department 
of Energy’s Environmental Program. 

The National Oceanic and Atmospheric Administration (NOAA) has funded eco- 
system services work on the value of coastal wetlands and marine resources. The 
Environmental Protection Agency (EPA) and its Office of Research and Development 
has the Ecosystem Services Research program which undertakes ecosystem services 
research with the goal of better protecting or restoring ecosystem services. The De- 
partment of the Interior’s Bureau of Ocean Energy Management, Regulation and 
Enforcement (Formerly the Minerals Management Service (MMS)) has conducted 
work related to ecosystem services valuations, most relevantly as related to the 
market and non-market valuation methodologies referred to in CERCLA and the Oil 
Protection Act related to the estimation of damages from oil spills. 

Other U.S. Government agencies involved in ecosystem services research include 
the USDA’s Forest Service which has conducted work related to the development 
of markets and pa 3 unents for ecosystem services from forested areas and water- 
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sheds. The Agriculture and Food Research Initiative issues competitive grants for 
research on the maintenance of ecosystem services with the context of 
agroecosystems management. The Department of Defense (DOD) pursues work on 
ecosystem services as part of their sustainability drive for DOD installations. In par- 
ticular, the Environmental Security Technology Certification Program has issued a 
Request for Proposals for demonstrations of ecosystem services technologies and 
models that can be applied to DOD installations on a large scale. The U.S. Depart- 
ment of Energy (DOE) has undertaken research of ecosystem services related to the 
development of bio-fuels. DOE-funded research has examined ecosystem services in- 
cluding soil fertility, crop productivity, control of greenhouse gasses, water supply 
and contamination, and biodiversity. This work has taken place under the DOE’s 
Office of Biological and Environmental Research. 

Additionally, the NOAA Gulf of Mexico Regional Coordination Team sent a letter 
to populate a database (http: I lgulfseagrant.orgloilspillldatabase.htm) to share re- 
search activities regardless of the funding source. As of July 12, there were 56 
projects listed in the database. A copy of the letter and the abstracts to the projects 
listed are included in Appendix D: Oil Spill Research Activities Clearinghouse. 

In 2009, HARC, with funding from industry, initiated a project concerning eco- 
system services measurement and assessment. An executive summary of this project 
is given in Appendix E: Ecosystem Services Measurement and Assessment 
Project. Although the project focused on Alaska, the project included a review of 
ecosystem management tools and metrics applicable to coastal and offshore regions 
that included data collection from satellite observations and ecosystem service mod- 
els. 

The goal for the first phase of this ongoing project was to review available remote 
sensing technologies and ecosystem service models and then to apply them to a pilot 
study to monitor and measure ecosystem attributes in relation to the production and 
delivery of ecosystem services. The review included research that has been or is 
being undertaken by Government agencies, universities, and businesses. In total, 
more than 150 experts actively working in various fields related to remote sensing, 
marine ecosystems, and ecosystem services modeling were utilized for this project. 
Erom this work, HARC developed a research program that brought together the best 
elements from accomplished experts, available technologies and models. 

A key driver for the HARC research effort is the need to develop a method for 
monitoring changes in ecosystem functioning and delivery of benefits that is both 
reliable and cost-effective. This will be essential as ecosystem services continue to 
gain traction on all sides of natural resource management issues. In particular, 
many of the market and non-market valuation methodologies are individually re- 
ferred to under CERCLA and the Oil Pollution Act to evaluate damage from oil 
spills (and other environmental accidents). HARC’s efforts offer a methodology that 
holistically considers ecosystem functioning and ecosystem service benefit values. 

The HARC review included leading ecosystem services models such as the Multi- 
scale Integrated Models of Ecosystem Services (MIMES) model at the Gund Insti- 
tute for Ecological Economics at the University of Vermont and the Integrated Valu- 
ation of Ecosystem Services and Tradeoffs (InVEST) model being developed through 
the Natural Capital Project at Stanford University. Both the U.S. Business Council 
for Sustainable Development and the World Business Council for Sustainable Devel- 
opment have reviewed numerous ecosystem services models, frameworks and guide- 
lines; however, MIMES and InVEST are the most advanced toward achieving broad 
modeling capabilities. During the initial phase of the project, neither MIMES nor 
InVEST had developed modeling capabilities for marine environments, although 
both have since initiated activity in this area. In particular, MIMES has begun ex- 
amining ecosystems based management approaches. The MIMES team has devel- 
oped a spatial dynamic model to look at species dynamics as influenced by 
externalities from different economic sectors In Massachusetts, they are looking into 
LNG pipelines, wind farms, freight routes, fishing commercial and recreational, and 
whale watching. 

The Houston Advanced Research Center (HARC) is working with the Research 
Partnership to Secure Energy for America (RPSEA) to ensure that there is appro- 
priate communication among all stakeholders concerning research and technology 
needed to produce energy from deepwater reservoirs in an economically, safe and 
environmentally sensitive manner. 
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Answers to Post-Hearing Questions 

Responses by Dr. Nancy Kinner, University of New Hampshire, Co-Director, Coastal 
Response Research Center 

Questions submitted by Chairman Brian Baird 

Ql. To quote Secretary Chu in a June 8th BP Deepwater Horizon press release, 
“Transparency is not only in the public interest, it is part of the scientific proc- 
ess. We want to make sure that independent scientists, engineers and other ex- 
perts have every opportunity to review this information and make their own con- 
clusions.” Scientific freedom, access to data, and transparency are key to in- 
formed decisions that benefit society. Flow are experts working together and with 
the Federal team to increase access to data and to deliver findings in a trans- 
parent manner? 

Al. Data that is collected under the auspices of Federal agencies or by agency sci- 
entists is posted on a variety of websites (e.g., http:! Iwww.epa.gov Ibpspilll 
dispersants-testing.html and http:llecowatch.ncddc.noaa.govl). Distribution of the 
information is not instantaneous because the data must undergo rigorous quality 
control to insure it is as accurate, precise, and representative as possible. In addi- 
tion, most of the data is released with some form of analysis. While the delay in 
the release of data is often viewed skeptically by the public, as if something were 
being hidden, it is standard practice in all peer reviewed studies to subject the data 
to standard quality assurance/quality control metrics prior to its being released to 
be sure it is valid. EPA has detailed criteria for precision and accuracy of most es- 
tablished chemical analyses. In addition, statistical analysis of the data is standard 
to ensure that the conclusions drawn from the data are valid with a certain con- 
fidence (e.g., 95% confidence intervals). 

Q2. We have an unprecedented response happening to this spill, but it is worrisome 
that we seem to have a few metrics to actually measure how effective our re- 
sponse is. 

For example, how do we know if adding 5,000 gallons of dispersant per day is 
enough, or if 50,000 gallons is needed in order to be effective? How do we know 
what quantity is appropriate? 

What resources or research are needed to establish such metrics? 

A2. There are standard metrics that have been used in spills prior to the DWH inci- 
dent. These include: the volume of oil recovered by mechanical means (e.g., skim- 
mers); the volume of oil burned; the number of birds recovered — dead, cleaned, re- 
leased; the miles of protective boom deployed; and other similar metrics. The dif- 
ference in the DWH incident is that the source was so large and unabated that it 
was equivalent to a very major spill every day. In addition, because of the difficulty 
of assessing the size of the release and accessing the site, there were a large number 
of key unknowns (e.g., the volume of oil released per day; in the early days of the 
spill the location of the leaks). These unknowns were the focus of much of the media 
attention, especially as it became clear that initial estimates were very low com- 
pared to what “visual” observations seemed to indicate. Ironically, some of the data 
such as the number of dead animals has been low, especially when compared to the 
numbers at previous large spills (e.g., dead birds in the Exxon Valdez 34,000 vs. 
<5,000 in the DWH. 

Peer-reviewed research by Tuler and Webler, funded by our Coastal Response Re- 
search Center {www.crrc.unh.edu), on previous oil spills, indicates that there is 
often a disconnect between what responders deem as metrics and success (e.g., low 
numbers of birds killed; gallons of oil recovered, evaporated or burned; miles of 
beaches protected from fouling) vs. the public (e.g., number of fisherman out of 
work, square miles of waters closed to commercial fishing). They determined that 
the success of a response is more likely to be viewed with similar metrics if, during 
the planning, preparation and training phases there is more interaction between re- 
sponders and the public. Eor example, if nearshore waters are closed and fisherman 
are out of work for a period of time, it may be a necessary public health precaution. 
Equally important may be to have the fishing community etc, understand before 
spills occur, why dispersants may be the most viable response to protect nearshore 
fisheries. 

With respect to the question of 5,000 gallons vs. 50,000 gallons of dispersant being 
used, the dispersant:oil ratio (DOR) for a variety of crude oils and several 
dispersants is known and published in the peer-reviewed literature. Eor specific oil 
and dispersant mixtures, there are standard tests that have been developed to as- 
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sess the DOR (e.g., swirling flask test). The key is knowing the volume of oil being 
dispersed, and the efficacy of the dispersant release and mixing in situ. 

In many cases, the research and resources needed have been fairly well defined 
already. For example, there is a dispersants R&D plan that establishes what re- 
search must be performed to determine the efficacy and effects of dispersants used 
on the surface {http:! ! www.crrc.unh.edu ! dwg ! index.htm). What is new in the DWH 
incident is the subsurface use of dispersants at the wellhead. No R&D plan exists 
for those conditions. Similar R&D plans exist for submerged oil, human dimensions 
related metrics and many others. Even for those new topics related to deepwater 
spills, the consensus R&D plans can be developed fairly rapidly. The difficulty is ob- 
taining the funding for their implementation, ensuring that this research meets rig- 
orous peer review standards, and that the results are translated into practice in a 
timely manner. 

Q3. What types of research and research infrastructure or funding mechanisms 
would help truly advance the fields of oil spill prevention and cleanup? Specifi- 
cally, what research do we need to invest in to significantly increase oil recovery 
rates? Is it physically possible to have greater recovery rates? 

A3. The question regarding spill prevention and preparedness is best handled by 
the U.S. Coast Guard and BOEM with respect to marine transportation and offshore 
spills. Greater recovery rates are clearly possible for deepwater wellhead releases 
with the proper equipment; investments need to be made in this type of research. 
However, I do not believe it is reasonable to assume that percent recoveries will 
ever exceed 30-50% when the release is uncontrolled (i.e., when a ship’s fuel tank 
is breached or prior to capping a well). This is because true recovery of oil is limited 
to mechanical methods (e.g., skimming and oil/water separation methods). These 
typically require devices, which must be transported and deployed at the site. For 
a large and rapid release, the oil spreading rate on the water is so great that the 
issue is often not the capacity of the skimmer (e.g., 200,000 gallons oil/day), but the 
encounter rate (i.e., the oil spreads to a layer a few millimeters thick on the surface 
and covers 100s of square miles and a given device can only recover oil from a swath 
100ft wide). In addition, mechanical recovery devices are much less effective as wind 
and waves build, mixing the oil into the water. 

The reality is that in most spills there will be environmental impacts and restora- 
tion will be necessary. R&D on restoration and recovery is rarely funded as the 
focus is almost always on improving response and preparedness. This is clearly dem- 
onstrated by the fact that NOAA’s Office of Response and Restoration (ORR) was 
given no R&D budget in OPA 90. 

Q4. What additional challenges would we face if the Deepwater Horizon spill had 
occurred in the Arctic? 

A4. The Arctic challenges would include: 

• Lack of any spill response infrastructure in the region 

• Limited R&D on response technologies 

• Lack of baseline information/data on the ecosystems and species 

• Lack of information on physical conditions (e.g., currents; weather; ice thick- 
ness; movement; location) 

• Little integrated ocean observing equipment (e.g., buoys, satellite information) 

• Limited under ice observing and detection capabilities 

• Limited information on effects of oil on Arctic species 

• Lack of restoration technologies 

• Logistical issues to support response (e.g., housing and food for responders, 
transportation of needed resources to response sites, poor operating conditions 
(e.g., winder darkness, storms, cold)) 

For more information see CRRC’s report on “Opening the Arctic Seas: Envisioning 
Disasters and Framing solutions” (link below). The CRRC will be releasing a work- 
shop report on Natural Resource Damage Assessment Issues and R&D in September 
2010 and a copy will be forwarded to the Committee upon its completion. 

Q5. Across the Federal Government there appear to be barriers to tech transfer. 
Please elaborate on what you see as the most restrictive practices or policies cur- 
rently obstructing the transfer of innovations to both the private sector and Fed- 
eral agencies. Has there been a lack of demand by industry, a lack of supply 
by the research sectors, or a communication disconnect between industry and re- 
search sectors? 
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A5. Of the many barriers, I will highlight three major impediments to technology 
transfer: 

a. Often, R&D conducted in the private sector or academia is difficult to trans- 
late into practice because it has been developed without consultation with re- 
sponders. As a result, some aspects of the technology may not be practical 
or useful. This can be overcome by ensuring, interaction between practi- 
tioners, responders and researchers during the development phase. 

b. If academics are spearheading in the R&D, it is crucial to involve industry 
(potential licensees or manufacturers) of the product in the process as soon 
as possible. 

c. The lack of demand and long periods of time between major spills discour- 
ages investment in response R&D. Unless regulatory requirements for re- 
sponse equipment are imposed, there is little demand for the equipment. 
Even then, few pieces of equipment are even purchased and most sit idle be- 
cause the occurrence of spills is relatively rare. This combination of factors 
makes the demand for response R&D and the technology transfer limited. 


Questions submitted by Representative Bob Inglis 

Ql. You repeatedly state in your written testimony that the main reason for the ap- 
parent current shortfall in oil spill cleanup research and development is the gen- 
eral belief that another spill on the scale of the Exxon Valdez simply would not 
occur again in light of regulations and prevention measures. Could you please 
list the relevant government agencies that operated under this notion despite the 
passage of the Oil Pollution Act of 1990? What research was ignored and what 
funding was not requested as a result? 

Al. The historical oil spill data since 1990 and the advancement of agencies such 
as NOAA, MMS and Coast Guard support the notion that the probability of another 
Exxon Valdez occurring was extremely low. The key to this decrease in oil spilled 
post Exxon Valdez requirements that all tankers in the U.S. waters must be double 
hulled. The spills since that time have been mostly associated with Hurricane 
Katrina and with freighters which remained single hulls, but which contain large 
fuel tanks to operate the engines. The Coast Guard’s emphasis on prevention was 
also key (e.g., booming around vessels offloading oil). The platforms associated with 
the DWH are more closed linked to the lack of regulation, enforcement of the off- 
shore oil and gas industry, largely by MSS, coupled with the difficulty of operating 
in very deep waters. As I said in testimony before the U.S. House Committee on 
Transportation and Infrastructure on May 19, 2010, I believe these agencies had 
pressing budge issues with meeting other parts of their missions and they could not 
justify increased funding to spill response when the data showed a decreasing trend 
in oil volume spilled. 

The R&D needs regarding oil spills were clearly identified, especially since 2005, 
and are outlined in a number of workshop reports found on the CRRC’s website 
(www.crrc.unh.edu). Topics include: dispersed oil, submerged oil, liquid asphalt, 
human dimensions, integrated modeling, PAH toxicity, Arctic Disasters and NRDA 
in the Arctic. These R&D plans were developed by workshop participants rep- 
resenting Federal and state agencies, NGOs, industry, practitioners, scientists, engi- 
neers, from the U.S. and abroad. 

Q2. One of the main issues facing the implementation of oil spill R&D is the lack 
of a robust system for peer review, not only within private industry, but at the 
state and Federal level. How would you address this issue and in what ways 
could you provide incentive to private stakeholders to ensure the R&D is univer- 
sally accepted, and conducted in a way that is both efficient and useful? 

A2. Peer review can be conducted at several levels. I have outlined some of these 
below. 

• Peer review of R&D program: Each R&D program should have a five year re- 
view of its activities to be certain it is meeting its mission. The review can 
be conducted by an independent board that consists of independent scientists 
and practitioners. 

• Peer review of proposals: Proposal review is often conducted using only per- 
sonnel from within the organization (e.g., agency staff). This is called peer re- 
view, but is problematic because it breeds parochial and self-fulfilling project 
funding. For example, an agency many begin to repeatedly fund on one re- 
search entity because they know that group will produce results. This does 
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not mean the research entity is bad, but it does often result over time in less 
innovation and scientific inquiry. Proposal review by a mix of internal and ex- 
ternal scientists and practitioners is much more time consuming, but will re- 
sults in a wider pool of scientific discovery and information. 

• Peer review of ongoing projects: Once funded, peer review should continue on 
at least an annual basis by both agency staff and either a project advisory 
committee or liaison as well as the agency’s dedicated project officer. This in- 
sures the project starts off and remains on track and anticipated issues that 
often arise during research are addressed promptly. 

• Peer review of project upon completion: Most programs require a final report 
on the project results. This should undergo external as well as internal peer 
review. If at all possible, the results of the project should also be published 
in the peer-reviewed literature (e.g.. Journals). This disseminates the re- 
search more widely and lends credibility to the findings because they have 
met the high standards of journal review. 

There are few incentives to private sector to conduct peer reviews research, espe- 
cially if it results in proprietary information (e.g., revealing information about a 
cleanup device). One area where this can be over come is to conduct the research 
using a team experimental design approach. In this case, the Project Committee 
(PC), consisting of public and private sector scientists and practitioners, jointly 
agreed on an experimental design that is in the Request for Project (RFP) released. 
Once a project team is selected by peer-review, they conduct the research (with the 
appropriate peer review). The incentive in this model for industry to join the PC 
is to have a say in how the project is conducted. Put simply, it is better to be at 
the table with a say in the process than looking on from the outside. 

Q3. You mention in your testimony that one issue with the research conducted by 
some academicians Is the practical usefulness their findings; particularly in de- 
velopment of technology to address the problem. In addition to an assigned 
NOAA point of contact, how could we address this issue? 

A3. The point of contact (POC) is any practitioner who would be an end user or ben- 
eficiary of the research. Another approach (mentioned above), is to designate a 
Project Committee comprised of a mix of advisers to the project team that reviews 
interim reports and meets (in person or virtually) with the project team annually 
or semi-annually to discuss the progress being made. This oversight during the 
project (from start to finish) is crucial to insure the results are useful. Furthermore, 
there should be a mechanism through the funding agency to help formulated the 
transfer of the information or technology into practice. Most R&D funding ends 
when the research is completed and the technology transfer is not pursued. 

Q4. What other response tools, such as the various models and field guides you ref- 
erence in your testimony, are currently being developed for or as a result of the 
Deepwater Horizon spill? Which tools or products have been the most successful 
and how can this be incorporated into further models for R&D? 

A4. This is covered in my testimony of July 21, 2010 to the Senate Committee on 
Commerce, Science and Transportation, Subcommittee on Oceans, Atmosphere, 
Fisheries, and Coast Guard. Please see the attached copy of it. 

Q5. What deficiencies from workshops held by the Coastal Response Research Center 
are the most relevant to the current spill or other large-scale spills going for- 
ward? 

A5. The CRRC’s dispersants R&D plan that identifies numerous deficiencies is 
probably the most relevant (links to 2005 report and May 2010 report below). Also 
many of the issues identified with respect to submerged oil and human dimensions 
(links below) also apply. There are also some relevant issues in the 2009 five-year 
R&D plan (notably): ecological monitoring during spills; environmental forensics; ec- 
ological effects of spills; acquisition synthesis and management of information; and 
response technology. In addition, there should be a workshop on issues unique to 
deepwater release. 

Report links: 

2005 Dispersant R&D: http: II crrc.unh.edu ! dwg ! dispersant -workshop -report-final, 
pdf 

May 2010 DWH Dispersant Report: http: II crrc.unh.edu ! dwg ! dwh -dispersants - 
use - meeting - report.pdf 
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Submerged Oil R&D: http: ! I cac.uiih.edu ! submerged -oil ! submerged -oil 

- workshop - report.pdf 

2009 Oil Spill R&D: http: II crrc.unh.edu ! workshops jr -and -d -09 ! 2009 -r&d 

- workshop - report.pdf 

Opening the Arctic Seas: Envisioning Disaster & Framing Solutions: http:! Icrrc 
. unh.edu / workshops / arctic spill - summit / arctic - summit - report -final.pdf 
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Hearing: Turning Ideas into Action: Ensuring Effective Clean Up and Restoration in the Gulf 

Chairman Cantwell. Ranking Member Snowe. and distinguished members of the Committee on 
Commerce. Science and Transportation’s Subcommittee on Oceans. Atmosphere. Fisheries, and Coast 
Guard , thank you for the opportunity to appear before you today on behalf of the Coastal Response 
Research Center and the Environmental Research Group at the University of New Hampshire. My 
perspective on the use of the applied research during the Deepwater Horizon (DWH) spill response, and 
obstacles that impede transforming research results into practice, is highly influenced by my work w ith 
the Coastal Response Research Center (CRRC). In order to make that perspective clear, I will first give 
you an overview of the Center’s history, mission, activities and its approach to oil spill research and 
development (R&D). 

1. Overview of Coastal Response Research Center 

In 2002. NOAA’s Office of Response and Restoration (ORR) became increasingly aware of the 
lack of oil spill R&D in its areas of primary responsibility: fate and behavior of spills and their impacts on 
natural resources and human activities. ORR recognized the role that a research university could play in 
addressing these needs, and started working w ith the University of New Hampshire to address this 
problem. The CRRC ( htto://www . crrc.unh.edu ), a partnership between NOAA ORR and the University 
of New Hampshire, was ereated to address the need for improved spill response and restoration. The 
Center oversees and conducts independent research, hosts workshops, and leads working groups that 
address gaps in oil spill research in order to improve response, speed environmental recovery, and reduce 
the societal consequences of spills. In 2004 the partnership was codified by a memorandum of agreement 
between the University of New Hampshire and NOAA. CRRC acts as an independent, non-partisan entity 
to bring together members of the oil spill eommunity, as well as those in relevant fields outside the spill 
eommunily, including industry, local stakeholders, and state, federal and international agencies to address 
the many technieal. economic, social, and environmental issues associated with oil spills in marine 
environments. Funding for the Center has been largely by Congressional appropriation (Table I ) with 
some allocations from ORR’s base budget. 
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Table I 

CRRC Funding Hbtor> 



ADofonriahoB 

Gnol IP tMI 

fOlhtr fmdtm soectfvl 

3002 

$750,000 

$701,997 


2003 

$750,000 

$714,580 


2004 

$2,000,000 

$1,978,955 


2005 

$2,000,000 

$I.694J12 


2006 

$3,000,000 

$2,481,900 

$75,000 (Mvme Debrit/NOAA. ORR)‘ 

2007 

$1,800,000 

$1,435449 


200S 

0 

0 

S49.000 (eSCAT/NOAA ORR) ' 
$60,000 (ERMA*/NOAA ORR) ' 




S)45JXW (3008 SubtottI) 

2009 

0 

0 

$25,000 (Worksbop^JctonMobil) ^ 


$63,000 (Worisbop.^OAA OCRM) ’ 
S162 OOP fERMA * /NOAA. ORRI ' 


S350JK)0 (3009 Subloul) 


2010 

0 

$200,000 

$220,000 (ERMA*/ for Gulti>(OAA) ' 
$30,000 (eSCAT for Gulfi^OAA) ' 




$65,000 (NOAA. (XRM) ’ 




$139,000 (NOAA. ORR) 

rOTAL 02-10 

SI0JO0J)00 

S9406.993 

S924JMM 


(SI39^ for CRRC's Oircci Ofl Spill R&D I t*) 

'cSCAT and ERMA* funding is primarily for the UNH Research Computing Ccnier to work on computer programming. 
Marine Debris fuiwiing uas for an Environmental Research Group project 

’ 561k to the Center for Spills in the Environment from API (53^ for In Situ Burning! atkd $2Sk from Exxon Mobil for partial 
support of the 2009 R&D Workshop) 

^ Funding for workshop on Ocean Thermal Energy Conversitm (OTEC) from NOAA OCRM - not oil spill related. 


T*h€ Center is serv ed by a multi>agency advisory' board, comprised of members from U.S. EPA. 
NOAA. USCG, stale-based R&D programs, and industry that provide guidance on program direction. 
The board, in conjunction with the UNH and NOAA co-directors, developed five objectives for CRRC: 
(1 ) funding and oversi^l of relevant, peer-reviewed research that is able to be developed into practical 
improvements in oil spill response: (2) hosting topical w-orkshops and working groups that include 
represematives of all spill community stakeholders to focus research efforts, and ensure that crucial real- 
world experience from oil spill practitioners is considered: (3) educating the next generation of spill 
responders through outreach and support of undergraduate and graduate student projects: (4) involving 
members of the international oil spilt communitv’ to tap into expertise from around the world: and (5) 
develop response tools to aid responders. 
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Funding of relevant, pcer-re\’ie\ved research is accomplished through a periodic request for 
proposal (RFP) process. Proposals arc reviewed b> three to four experts in the area of the proposed 
research. They are ranked by their scientific validiu and how well they address kc\ research needs related 
lo the fate, behavior and effects of oil in the environment, and is likely to lead to practical improvements 
in oil spill response and restoration. A panel of leading scientists and practitioners then review the peer- 
reviewed and ranked proposals and recommend which should be fiinded. Each funded research project is 
assigned a NOAA liaison to ensure the research can be transformed into practice, and. in addition. 
CRRC's Science Advisory Panel meets annually to review progress of the research and provide feedback 
to improve the quality and efficacy of the research. 

2. Use of Applied Research Available and Implemented During DWH Incident 

There are numerous examples of information and technology created during applied oil spill 
R&D being used during the DWH incident. I will highlight a few that CRRC has been involved with. 

A. CDOG/GNOME Model Linkage 

One of the first projects that the Center funded was conducted by Dr. Poojitha Yapa of Clarkson 
University. Dr. Yapa developed a computer model to predict the fate and behavior of oil and gas as it 
rises to the surface from a deepwater well blowout. The development of the Clarkson Deepw ater Oil and 
Gas (CDOG) model was funded by the Minerals Management Service (MMS). NOAA's Office of 
Response and Restoration (OOR) uses its GNOME model to predict the fate and behavior of oil in surface 
water. A key issue, identified by NOAA modelers, was the inability to input data from the CDOG model 
into the GNOME model. This link is essential to the understanding of the fate, behavior and trajectory of 
the oil from a leaking deepwater well, as well as developing impact predictions (Le., where the oil from a 
leaking deepwater well would appear on the surface and what resource it would potentially impact). With 
this information, responders can determine the best response strategy to protect these critical resources. 
During the DWH response, ORR modelers used the CDOG/GNOME predictions to generate daily 
trajectories for the Unified Command to aid in decision-making. 

B. Environmental Response Management Application (ERMA VS' 

in the spring of 2006. the Center began funding a collaboration between NOAA ORR scientists 
and UNH computer researchers to display spill related information in a graphical and user-friendly 
manner. Data visualization can increase situational awareness during a large spill, especially when many 
of the decision makers are in difTcrent locations (c.g., for the DWH incident: Houma. LA; Mobile , AL; 
Tyndall. MS; St. Petersburg. FL: Washington. DC). In addition, it is important that the application is in a 
common format that allows most individuals lo easily use it. The common way to display geographical 
data (referenced by its latitude/longitude) uses GIS software that requires special expertise and high-end 
computers to operate. 

The NOAA/UNH collaboration resulted in the Environmental Response Management 
Application (ERMA) t>. a web-based platform that display s data (e.g., spill trajectories, current and 
predicted wind direction and strength) on a map that is familiar to most people. In this way, data can be 
overlaid on a common geospatial grid (c.g., the Gulf of Mexico) to sec resources at risk of oiling, the 
predicted trajectory , and the assets available to protect oil from contacting the sensitive resources. 
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ERMAS is a good example of how a data management and visualization tool used in one Held 
(wastershed management) can be applied to another (oil spill response) as a result of interactions between 
scientists and spill response practitioners. The method in which ERMAS evolved was crucial to its 
development and successful transfer from academia to the DWH Incident Command systems. In June 
2006. after a very basic protonpe w'as developed for Portsmouth, NH harbor. CRRC hosted a workshop 
that brought together Regitm I spill responders to demonstrate how ERMA® could aid in spill response. 
The workshop helped identify a team of practitioners w ho w ere willing to work with ORR and UNH 
researchers to develop a more detailed version of ERMA. During the next several months, development 
continued, as did demonstrations of ERMA's® capabilities to various agencies and the private sector. 

EPA Region II then funded an ERMA® for the Caribbean which was fully developed and used in a spill 
exercise in 2009. 

When the DWH blowout occurred, the base platform of ERMA® was used to create and populate 
a Gulfof Mexico ERMA (GOMEX ERMA) specific to the incident, and has been in use ever since. A 
public site f wAvw.geoplatform.gov ) was created, and much of the information is also available to the 
public. 

C. Other Applied Research Being Used During the DWH Incident 

CRRC facilitated a webinar the third week of June hosted by the Interagency Solutions Group (lASG) of 
the National Response Team (NRT). The purpose of the webinar was to determine w hat data is available 
and being collected regarding the efficacy and effects of surface and subsurface dispersant use during the 
DWH incident. Over 70 representatives from federal and state partners participated, and data was 
presented by USGS. USCG, NOAA. U.S. EPA, and DOE scientists and practitioners. Much of the data 
was being collected using techniques developed and modified for use in oil spills during the last decade 
(e.g.. Tier II/III SMART dispersant monitoring protocols. LISST particle counter, holographic imagery to 
determine particle size and distribution). NMiile many of these tools are in use. they are not at a stage 
where the interrelationships among them and the ability to use their output in a quantifiable manner are 
possible. This is in large part because the resources to fund such research and development have not been 
available. 

I would be remiss if I did not also acknow ledge that as is typical during most prolonged 
environmental events, technology has also been developed and applied during the spill. Some noteworthy 
examples include the work of the Flow Rate Technical Group (FRTG) where members used mass 
balance, plume analysis, and nodal and reservoir analyses methods to estimate the flow of oil from the 
w ellhead. Their work has refined the estimate of the size of this leak from its initial estimated 1,000 to 
S.OOO barrels/day (BPD) to the range of 35.000 to 60.000 BPD. Additional post-spill R&D will improve 
the ability to predict the flow and yield a more precise estimate. Another example is the Oil Budget tool 
being developed by USGS. NOAA. and the USCG which will help estimate the mass of oil that is 
naturally weathered (e.g.. evaporated, biodegraded, dispersed) as well as that mechanically recovered and 
chemically dispersed or burned. Again, the tool is a prototype and will need further development, testing, 
and refinement before it is part of the standard package of a response, but it is well on its way. 
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Obviously, it is not desirable to have to build tools or response /restoration technologies during a spill, but 
as has been demonstrated over history. **necessit> is the mother of invention.” This is especialh true 
because oil spill R&D has been ixpically under-funded since the mid-I990's. 

3. Obstacles that Impede Transformation of Research into Practice 

There are several obstacles that impede the transformation of research results into practice, but the 
most signillcant among them is that much of the necessary oil spill response and restoration research is 
not funded. I was delighted to read the two pieces of legislation that accompanied the invitation from * 
Chairman Rockefeller to speak before you today. The establishment of a Federal Oil Spill Research 
Committee and improvement of NOAA’s. USCG’s. and the coasul states’ abilities to sustain healthy 
ecosystems through the spill preparedness, prevention, response, restoration, and research will help 
address the lack of adequate resources to do the R&D needed. As you clearly know , the existing R&D 
structure codified in OPA 90 has not been adequate to address the gaps in data, tools, and techniques that 
have been highlighted in the DWH incident and in many of the workshops the CRRC has held since 2003. 
(Table 2). 

Table 2: CRRC-led R&D Needs Workshops. 


I S Coaid Guard Arctic Response* April 23. 2010 

NRDA in Arctic W aters: The Dialogue Begins • April 20-22. 2010 

Sea Grant & NOAA ORR Collaboration • January 25. 2010 

Ocean Uses Atlas • January 12-14.2010 

Response to Liquid Anhalt Releases in Aquatic Environments • Octoba 21. 2009 

2009 Research & Development Needs - March 1 7-19. 2009 

Oil Spill Modeling Working Group Meeting - September 16-17. 2008 

Opening the Arctic Seas: Envisioning Disaster & Framing Solutions - March 1 8-20. 2008 

HEA Metrics W'orkshop • Deoentber 4-6. 2007 

F.nvironmcnial Response Data Collection Standards - September 25-27. 2007 

Modelers' Sununit • June 26. 2007 

Submerged Oil Workshop - December 12-13. 2006 

innovative Coastal Modeling for Decision Support: Integrating Physical BiologicaL and Toxicological Models - 
September 26-28. 2006 

Toxicology Working Group Summit - August 15 & 16. 2006 

Workshop on Research Needs: Humm Dimensions of Oil Spill Response • June 13-15.2006 

Research & Developmeni Needs for Making Decisions Regarding Dispersing Oil - September 20-21. 2005 
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In facu the Center, in its workshop reports has outlined consensus R&D plans for dispersants, 
dispersed oil. submerged oil. modeling. Arctic response. National Resource Damage Assessment 
(NRDA). and human dimensions, as well as a S-year overall R&D plan that includes proposals for oil 
forensics, geospatial data management, and spill response during disasters. These workshops have 
included participants from federal, state and international agencies. NGO's. industry, academia, and 
private sector researchers. The issue is not identiiying the needed R&D. but rather it is having the funds 
to support this work. The Center maintains five w orking groups (Table 3) that consist of members of oil 
spill R&D community . These working groups coordinate which agency ftinds specific R&D projects to 
help avoid duplication of cfTori and best use of scarce financial resources. In addition, these working 
groups help to disseminate results among practitioners and monitor which research needs have been 
addressed. The CRRC typically works in concert w ith other working group members to hold educational 
sessions at conferences such as Clean Gulf where practitioners meet to learn about recent developments in 
oil spill R&D. Some examples are found in Table 4. 

Tabic 3: CRRC-Ied Working Groups 
Dispersants W’orking Group 
Modeling Working Group 
Submerged Oil Working Group 
Toxicity Working Group 
Ephemcml Dm Working Group 


Table 4: Conferences Where CRRC Hosted/Co-Hosled 1/2 Day Technology Transfer Sessions for 
Practitioners 


Confermc* 

Otte 

T itk of Session 

Snonson 

CkwiOttIf 

Noiember 17-19. :OOQ 

Applied Research for ihe Spill Response 
Comnwnitv 

1 OSCO. OSRADP. TOLO, and CRRC 

CIcM Gulf 

October 2S-30. 2008 

Apfdicd Research for ihc Spill Response 
Communirv 

I.OSCO. OSRADP. rCU), and CRRC 

InlenHtMral 

Oil Spill 
Conference 

Mflv 2008 

Eflkacy ami Effects of Dispersants in Oil Spill 
Retnonse Procress since (he 2005 NRC Repoti 

CRRC 

Clean <iulf 

Nov 15-16.2007 

Applied Research for Ihe Spill Response 
Cormnwittv 

LOSCO. OSRADP. TOIX). «id CRRC 


Another key issue with R&D funding is that it follows a “boom and bust” cycle, usually centered 
only spurred by major oil spills. A large infusion of funding for oil spill preparedness, prevention, and 
response came after the Ex,xon Valdez in 1989. encouraged in part by implementation of OPA 90. >\'hile 
R&D funding was authorized and appropriated for USCG, MMS, and EPA. as well as the two Alaska 
regional citizen’s advisory councils (RCACs) and the Oil Spill Recovery Institute (OSRl), the budgets 
have not gro%vn commensurate with inflation, resulting in less R&D as time goes on. For example, the 
MMS full-scale oil spill research tank in Leonardo. NJ (OHMSETT) has run a number of equipment and 










206 


training studies with mechanical rccovcn, de\ ices and dispersants. However, these tests are expensive 
and maintenance on such a facilitv is high. A fued budget has diminished what can be tested at 
OHMSETT. and mans research and development budgets cannot accommodate the costs of doing full- 
scale testing there, even though H would be desirable. 

Technology transfer is an arduous process and is ohen ver\' costly and time consuming. It 
requires linking the researcher and the end user together, so that the goals and capabilities of each party 
are identined clearly so that the technology can be best adopted to meet their final goals. It is not only the 
researcher who must continually modify and adapt, but often also the practitioner who begins to "see” the 
potential and weaknesses of the new technology and revises his/her understanding of its application. The 
CRRC addresses this b> assigning NOAA liaisons to each funded project to help ensure the project 
remains focused on the end user. As with ERMA®, this may evolve into interactions w ith teams of end 
users as the technology matures. For c.xample. several CRRC staff and students worked w ith NOAA 
Assessment and Restoration Division (ARD) scientists/practitioners to develop a field manual on acute 
toxicity data for polycyclic aromatic hydrocarbons (PAH), a common contaminant during release of oil to 
the environment. The information and format of the manual was presented to a cross-section of private 
sector and federal and state end users on several occasions via webinar. Each time, the end users have 
excellent recommendations for improving the product, some of w hich w ere addressed in subsequent 
editions of the manual. The toxicit> manual is currently being used as a source of toxicity’ information 
during the DWH incident because each data point included has met the most rigorous quality control 
standards (i.e., the data have all been carefully validated) and it is in formal available and useful to 
practitioners. 

A significant obstacle to continued oil spill R&D is the infrequent nature of oil spills. The last 
major well blowout in the Gulf of Mexico was the IXTOC in 1979. In the interim, drilling and 
production technology for offshore oil and gas has groyvn tremendously and allowed work to proceed at 
water depths greater than 5,000 feet, tapping reservoirs many miles below the sea floor. R&D for the 
requisite response iechnoiog> needed to address such a deepwater accident as the DWH has qq| occurred. 

The Center is currently involved in organizing a series of meetings with a broad spectrum of 
stakeholders on the R&D issues identified during the DWH incident, using models we have used for 
similar topics in the past (e.g.. dispersants R&D workshops followed by working groups) including 
federal, state, and local stakeholders. NGO’s and the private sector. These workshops will also involve a 
commensurate effort to identify and collect existing literature on related topics to ensure research efforts 
are not being duplicated. The stakeholders involved in the spill as a result of BP'S funding of LA, MS, 

AL. and FL researchers at universities and institutes will also be included. This is absolutely necessary 
and must be done immediately to avoid duplication of effort, insure that the practitioners' research needs 
are addressed and the research is transferred to end users for incorporation in future spill response and 
restoration. 

Even if the needed spill response or restoration technology is developed as a result of an R&D 
efTort, the incentive for a private sector partner to produce it for commercial sale is minimal. This is less 
true if use of the technolog>' is mandatory . For example, tf the DWH incident results in regulations 
requiring caps to be available for immediate deployment in case of a blowout, there will be a fairly major 
incentive to manufacture the caps (i.e.. there are roughly 4.000 platforms of production platforms alone in 
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(he US waters of the COM). The incentive to manufacture large numbers of technologv •enhanced 
skimmers and booms is less clear. The realit> is that a fleet of such devices is expensive to maintain, 
especially when the likelihood they will be used more than a few times, if at all during their useful life. 
Even then, the "fleets" will likely be regional and not site specific as it is almost impossible to predict 
where and when a spill will occur. In this regard, the Arctic p>oses an even more difficult challenge, as 
assets may only need to be deployed seasonally when there is open water. 

While R&D can develop solutions to address a variety of oil spill response and restoration issues, 
there is always the problem of adapting those technologies to a specific spill and the prevailing 
environmental conditions. Each spill is unique in its liming, location (e.g.. water depth), and variables 
(e.g.. flow rale. tN-pe of oil) as well as the habitets and resources that must be protected. While this dictates 
some direct investment in site-specific technologies (e.g., skimmers designed to collect and process oil in 
broken sea ice), it often can be addressed by building in flexibility in devices or developing robust 
templates, as with ERMA’S^, that can be used and adapted quickly to a given spill. These arc details that 
must be addressed in the initial stages of an R&D project. 

Finally, it is important to address human dimensions-related issues, a topic that, with the 
exception of how to incorporate volunteers in response, has been largely under-funded for oil spill 
response and restoration. Human dimensions R&D relates to risk communication, valuing natural 
resources, social impacts, coordination in response and restoration, subsistence, and environmental ethics. 
It is a factor in every spill. It involves regional and local culture and can render a "successful" spill 
response in the perspective of the local community a "disaster." Dne major problem is the frequent 
disconnect between the metrics used by responders to assess success of a clean-up vs. those used by the 
local community. For example, the number of gallons of oil recovered per day in on-sea activity by 
skimmers and in-situ burning may be meaningless to local residents or fishermen if the beaches arc fouled 
or commercial fisheries are closed. Likewise, in Alaska, responders who do not incorporate local 
knowledge of currents and seasonal migration may find (hat they are greeted suspiciously. Indeed, this 
may turn to scorn if generated oil trajectory is incorrect and the oil goes where the local fisherman 
predicted it would. Going forward, human dimensions research, such as that conducted by Tuler and 
Wcbler for CRRC. must become a R&D priority (Table 5). 


Table 5: Socio-economic research by SERI (Thomas Webler, Seth Tuler) 


"Establishing Performance Metrics for Oil Spill 

Response. Recoverv and Restoration** 

$229,362 

Completed 2007 

"Social Disruption from Oil Spills and Spill Response: 
Characterizing Effects. Vulnerabilities, and the 

Adequacy of Existing Data to Inform Decision-Making" 

S239.335 

Fall. 2010 
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Conclusion 

• There are several impediments to translating oil spill R&D into practice: 

o The lack of adequate, sustained, funding for R&D on a long-term basis 
o The need for rigorous peer review at all stages of the R&D process 
o The need for coordination between federal, state, and international governmental 

agencies and other critical stakeholders (e.g.. NGOs. industry) regarding oil spill R&D 
o The need to facilitate the translation of the results of spill R&D into practice 
o The infrequency of major spill events and the resulting disincentive for the private sector 
to produce technologies that may be in low demand 
o The site specific nature of most spills that dictates specialized technologies (e.g.. for use 
in the Arctic) and/or robust templates that can be adapted quickly to a given spill 
o The issues of diverse and specific human dimensions related aspects to a given spill 
involving: (a) the ecological role of humans as proximate causes of ecosystem stress, and 
underlying social drivers of those causes, (b) consequences of ecosystem stress for the 
achievability, sustainability , and trade-offs among diverse societal objectives, and (c) 
human mitigation and adaptive responses to ecosystem stress, that must be addressed to 
insure productive interactions with local and regional stakeholders. 

• Going forward. R&D needs can be identified using an inclusive stakeholder approach w ith 
specific R&D workshops and coordination of subsequent efforts by working groups. 

• R&D must incorporate rigorous peer review by scientists, engineers and practitioners and end 
users as well as human dimensions related stakeholders to ensure the technologies developed will 
meet the needs identified. This may include assigning practitioners as liaisons during R&D and 
in using the team approach to review as the technology matures. 

• There must be coordination of R&D across the stakeholder groups for the U.S. to succeed in spill 
response and restoration technology development and implementation. This requires cross- 
agency federal coordination, as addressed in legislation being considered in Congress, but must 
also encompass other governmental agencies (e.g.. state, local, international), as well as NGO. 
academia, industry and the private sector. 

• Federal R&D funding must be authorized and appropriated on a consistent, long-term basis. 

• Federal R&D funding should require the research to address: existing data and appropriate 
literature on the topic, technology transfer by incorporating end users in all aspects of the process, 
flexibility to adapt to spill specific conditions, and consideration of human dimensions. 
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Answers to Post-Hearing Questions 

Responses by Mr. Kevin Costner, Partner, Ocean Therapy Solutions, WestPac Re- 
sources 

Questions submitted by Chairman Brian Baird 

Ql. We learned from the first panel of witnesses that the Minerals Management 
Service (MMS) Ohmsett facility in New Kersey is the world’s only full-scale oil 
spill response testing facility. Has your technology been tested by the MMS 
Ohmsett facility 1 

Al. Yes, we had a very successful demonstration at OHMSETT, the U.S. Navy and 
Coast Guard facility in New Jersey in January 1999. We successfully tested our oil 
water separator under real-life oil spill conditions. Then in 2002 we again hosted 
a demonstration for the U.S. Coast Guard Task Force for Contingency Planning at 
Terminal Island in California. Attendees included representatives from the Cali- 
fornia Coastal Commission, MMS, EPA, FEMA and Fish and Game. Over the past 
decade we also hosted numerous other demonstrations for government leaders and 
the oil industry with all the same results, absolutely no follow-up action by the gov- 
ernment or industry. We hosted these demonstrations on our own dollar, as we were 
repeatedly told that there was not sufficient funding to test our machine in each 
subsequent round of new equipment testing. This also raises another interesting 
point. If you look at all the agencies involved in the interagency group responsible 
for spill response, it could take you years and thousands of dollars, which I know 
about because that is what I did, to demonstrate and prove your technology in front 
of them. A lot of time, money and effort for no results. That doesn’t seem right. 
There should be one entity and that entity should either accept the technology and 
be the one to help navigate through the bureaucracy or tell the industry to go back 
to the drawing board and come back with a more refined product. In my case, I was 
not looking for a handout, just a helpful hand. So consequently no one moved for- 
ward, we didn’t as a company and the government and industry was left with dec- 
ades old technology to respond to this catastrophic spill. 

Q2. Across the Federal Government there appear to be barriers to tech transfer. 
Please elaborate on what you see as the most restrictive practices or policies cur- 
rently obstructing the transfer of innovations to the private sector and Federal 
agencies. Has there been a lack of demand by industry, a lack of supply by the 
research sectors, or a communication disconnect between industry and research 
sectors? 

A2. I myself did not have problems with the actual technology transfer, the pur- 
chasing of a licensed patent from the Department of Energy (DOE) facility. Actually 
working with the Idaho National Laboratory on this technology transfer for a cen- 
trifugal force oil-water separator was never the problem; the problem arose once we 
developed the machine as a commercially viable technology. After all the demonstra- 
tions and tests, not one door opened for us, it was difficult as a company to figure 
out how to move forward. Our product sat on the shelves for more than ten years 
while we watched on the sidelines powerless to assist in the cleanup of the oil spills 
occurring on a regular basis. During the Valdez, like now, everyone was focused on 
the devastation of the oil spill and what to do to address it more effectively. After 
the Valdez spill. Congress passed the 1990 Oil Pollution Act (OPA) designed to re- 
search and develop oil spill prevention and spill clean-up measures. The Executive 
Branch was directed to conduct research to develop more advanced spill clean-up 
technology. Today as we look out in the Gulf and see booming and skimming and 
rubber boots, we know now that more could have been done. That is exactly what 
we ran up against time after time, no one in authority either in government or in- 
dustry who wanted to move the ball forward to find and/or develop the next best 
available technology. Instead of looking at our technology as a way forward, we were 
met with regulations as impediments. It may be fair to assume that that lack of 
demand within the private sector to take on a technology transfer from the govern- 
ment is rooted in the understanding that even if you are able to do a successful 
transfer and succeed with R&D to produce a commercially viable product, you won’t 
have a market to sell to, and the government won’t be willing to listen or advise 
you further. It is critical that government develop a structure to follow up with in- 
dustry after a technology transfer to see the fruits of that labor come to fruition. 
If they do not, private industry is going to have little interest in developing environ- 
mental technologies that are highly valuable and often necessary for the safety and 
benefit of the general public. The industry and government spent very little to de- 
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velop new technologies over the last 20 years, that is clear. Looking back at what 
went right and what fell deficient after implementation of the 1990 OPA, we can 
chart a way forward. I think this spill and our collective response to it has identified 
exactly where we need to be putting research funds: developing and deploying 21st 
century technologies to address spills, both small and catastrophic. In the recently 
passed America COMPETES bill, the Committee included a provision that creates 
Federal funding for research and development agreements (CRADAs) to be used by 
the national labs to partner with industry. Would such instruments be helpful in 
overcoming the technology transfer issues you describe? What else would you rec- 
ommend? 

Q3. In the recently passed Ameriea COMPETES bill, the Committee ineluded a pro- 
vision that creates Federal funding for research and development agreements 
(CRADAs) to be used by the national labs to partner with industry. Would such 
instruments be helpful in overcoming the technology transfer issues you de- 
scribe? What else would you recommend? 

A3. I believe that the establishment of the Cooperative Research and Development 
Fund in the recently passed COMPETES bill is a step in the right direction. As you 
are well aware, I solely funded the research and development of the oil-water sepa- 
rator once I obtained the patent from DOE. In addition, during the Committee hear- 
ing I mentioned we needed someone akin to a “parole officer” to assist in the transi- 
tion from Federal research to commercial applicability. I believe it would be very 
beneficial to both the national laboratories and the businesses investing in these 
patents to have an ongoing cooperative working relationship, an entity or person 
that understands the uniqueness of this technology transfer. These technology 
transfer patents should be considered in a new category because these technologies 
were funded partly by U.S. teixpayers and brought to commercial viability by the 
private sector. American ingenuity found in the public sector and the private sector 
partnered together for the betterment of the Nation and the American people. I can- 
not tell you how their status should change or what competitive advantages they 
should be given, I leave that to you, but I do think it requires some study to figure 
out how to maximize the teixpayers funding in this type of process. 


Questions submitted by Representative Bob Inglis 

Ql. As I am sure you are aware, the Deepwater Horizon Response website has a link 
for the general public to offer suggestions on how to cap the well and how to 
clean up the spill. After hearing your experiences, it is conceivable that there are 
other teehnologies out there that have had the same difficulties you have had. 
Did you use this outreach tool? Do you think it’s an effective means of making 
stakeholders aware of what technologies are out there? If not, what would you 
suggest? 

Al. At the beginning of the catastrophe, we called the 800# to register with the 
Unified Command and left our information. We knew we had a product that could 
be extremely effective in cleaning up this spill. We knew we should be deployed im- 
mediately for maximum effectiveness. Luckily, a local official who had seen one of 
our demonstrations in Houston a decade ago, and someone who was desperate to 
save his beloved coast and way of life, and desperate to get on with the job of clean- 
ing up his waters, gave us the opening we needed, and made sure our technology 
was put directly in front of the Unified Command, the very people who should have 
been seeking us out. I believe the same issues that prevented us for the last 15 
years to get recognized are evidenced still in the Unified Command structure. I un- 
derstand the importance of the Unified Command, that all relevant agencies need 
to be represented, but it also makes the group too unwieldy to work to quickly as- 
sess and deploy new technologies. There needs to be one entity, one decision maker 
that the private sector can go before and demonstrate their technology, both during 
a crisis and in times of no crisis. In addition, it is important to allow the deployment 
of technology during a crisis, not as an experiment, but as a calculated decision to 
change the economies of spill clean-up. This seems to have been done with 
dispersants, but not with our technology. We were held to a different standard that 
needs to be looked at seriously. My company has partnered with a UCLA scientist 
who is in the field right now collecting scientific data on the V-20, our largest ma- 
chine currently deployed in the Gulf. This data will give us quantifiable data on the 
machines performance with and without chemical dispersants in the water. We will 
be glad to share this data with the Committee when our research completed. Once 
again, my company is undertaking this, at our own expense, because we do not have 
on-water controlled spills in this country to test technology. Other countries use 
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these spills as a tool to get to the best available technologies for spill clean-up. The 
Committee should review this policy as you move forward. Thank you for this oppor- 
tunity. 
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Letter from Noel Jones, Legislative Affairs Specialist, National Oceanic 
AND Atmospheric Administration 


UNITED STATES DEPARTMENT OF COMMERCE 
National Ocaanic and Atmoaphorie Administration 
Wn«r>ir>gu»n O C 90230 
□PFICC OF WCOISLATlVt AFFAirc: 


June Wise 

Kcscarch Assistant. Energy and Environment 
Committee on Science and Technology 
2321 Rayburn House Office Building 
l .'.S. House of Representatives 
Vi’a-shington. DC 205 1 5 

Dear Ms. Wise: 



The following arc corrections to the Committee transcript following the June 9. 2010. hearing 
entitled Research and Technology Needs for Oil Spill Recovery: 

Pg 64. line 1363. should read "where the primary slick is..." 

Pg X 1 . line 1781. should be “calculations**, not "custodians’* 

Pg 85. line 1883. should "cfricacy n/ir/ will they stay around..." 


Alsu, while we understand that the Committee is only interested in corTeciion.s that have resulted 
from errors on the part of the Stenographer. Mr. Helton wanted to note one additional item that 
could use clarification (please consider the information as appropriate): 

Pg 43. Line 841 . We would like to clarify that the inicmational liability regime Mr. Helton was 
referring to. the lOPC fund, is applicable only to tanker spills. See hltp:''^wu'WMopcfund.org' 


Sincerely. 

Noel Jones 

Legislative Affairs SpcctalLst 

National Oceanic and Atmospheric Administration 
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